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/:^;l/as i/^'P'r;??— ;^a^ iy^n-^y'T-yi\y^. 1/ 
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;l/as 4-n-7'nif;l/7x:::;l/a^ 3-n-:/Dlf;l/ 
7x:^;l/as 2-n-7'ntf;l'7x:^;Pa^ 4-i-y^ 30 
Dtf;l/7x:^;l/a^ 3 - i -:/ntf;P7x:^;Pa. 2- 

i -7°nkf;l'7x::^;l/a. 4 -i/^D'/ntf;P7x:^;b 
a. 3-i/^n7'nk:Vl/7x-:^7l/S, 2-i/^a7°ntf 
;l/7x:^;l/S. 4 - n -7'^;l/7x-:^7l/S. 3-n-7' 
^;^7x:^;^a^ 2-n-7'f-;P7x:::;l/a. 4-1- 

7'^;l/7x-;l/a^ 3- 1 -7^;l/7x:::;l/a^ 2-1 
-7'^;l/7x-;l/a^ 4-t-7^;l/7x:::;l/a^ 3- 

t-7'^;l/7x:::;l/a^ 2 - t -7^;l/7x:::;l/a^ 4 

->'^n:/^;l/7x:::;l/a. 3 -v^^n 7^;l/7x 

a^ 2->'^D:/^;l'7xr:;l/a^ 4-->^D^i/^;l/ 40 

7x:^;l/S, 4-i/^'n^^i/;l/7x:^;l/S, 
n^7°f--;^7x:^;l/S, 4 -i/^'n:t^'^-/b7x-^ 
;l/S^ 2-i/^u-^y-9^;l/7x::-;l/S, 2-i/^u-x^ 
i/;l/7x:^;l/S, 2 -i/^'n-\7°f--;^7x-^;l/S. 2 
-i/^'n;^-^'^-;l/7x-;l/S, 3 -i/^'n-^y-f 
x:^;l/S, 3->'^n'A4^>^;l/7x:::;l/S, 3->^^n 
^7'x-;l/7x-;l/as 3->'^ut^^-)l^ys.-)l 

■^4^>';l/:t4^>'7x:::;Va. A~-y^u^'f'r=-)V:i-i^- 
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a. 4-n--^y-9^;l/7x::^;l/S, 4 - n --N^i/;l/7 
x:^;ya^ 4-n-^y'f--;L'7x:::.;yas 4-n-:t 
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-n-^^>';^7x:::;^a^ 2-n-^:/-r-;^7x:^ 
;^a^ 2-n-:t^^-;^7x:::;^a^ 3-n-^:/^ 
;^7x:::;^a^ 3-n— ^4^i/;^7x:::;^a^ 3-n- 
'^:/-r-;V7x:^;yas 3-n-;i-^;5?:^;l/7x:^;l/ 
a^ 2, 6->>' — ry7°Dtf;^7x::^;l/a^ 2, 3-i>' 
— ry7°ntf;l/7i:::;l/a- 2, 4-i/ — ry7°ntf;l/ 
7x-;i/as 3, 4->>-- f y7°ntf;V7x::i;vas 
3. e-s^- 1 -y^^;I/7x-;l/a^ 2, 3->>-t- 
7^;l/7x:^;l/as 2, 4 t -7^;l/7x:^;l/ 
a^ 3. 4-v*'-t -7^;l/7x:^;l/ax 2, 6-^- 
n-yi'Jiyji-jm. 2. 3->/*-n-7^;l'7x:^ 
;l/a. 2, 4->^-n-7"^;l/7x:^;Va^ 3, 4-v'" 
-n-7~^;P7x--;l/a- 2, 6->>- i -7'^;V7x 
:^;bB. 2, 3 y i 7'-/7b7x:::;l/a, 2, 4- 
>>•- 1 -7'9';b7x-^;l/Lt, 3, 4 ->>- 1 -7'^;^7 

x.-)im. 2, 6->>'- 1 -r5;^7x:^;^a^ 2, 3 

-i/- t -r5;^7x::l;^a^ 2, 4-i/-t-75;^ 
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1 -75;^7x:::;^a^ 2. 3-v*-l-75 
;l/7x:::;l/a^ 2. 4 1 -7 5;V7x:^;l/as 
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^y^;^7x^;^a^ 2, 3-i/-n-^y^;l/7x:^ 
;i/a^ 2, 4-i/-n-^y^;l/7x:^;l/a, 3, 4- 
>>•- n --^>'^;^7x:::;^a^ 4 -7^Vy9^;l/7x:^ 
;l^a. 2-r^^Vyg^;l/7x-;l/a^ 4— fyjpn-;!/ 
7x:::;i/a. 3 yJJ^^-;^7x^;^a^ 2-'fyjI^~ 
D:::;^7x:::;^a^ 4 -i/^D^i^^;l/;t+>'7x— ;V 
a^ 4-->^D•^^->;^;t+v'7x-;l/a^ 4-i/^D 
-^:/•r-;^;t^>/7x:::;^a^ 4 ->'^D:t^^-;l/:t 
^i/7x:::;^a^ 2 -v'^n-^y^;l/:t+>'7x— ;!/ 

a^ 2->'^^■^^>';^:t^>'7x^;l/a^ 2-5/^7n 
-\:/'r-;l/:t^>^7x-;l/S. 2-i/^'n;^-i'^^-;l/;^- 
^>'7x:^;l/S, 3 -i^^'n^y-9^;l/:t^i^7x:^;l/ 
a. 3->^^a'^4^>^;^;t4^;^7x:^;l/S^ 3-->^'U 
-^7'■r-;^:t+>'7x:::;l/a^ 3 -i/^n:t^^-;V:t 
4^v'7x— ;l/a^ 4 -n-^i/^;l/:t+>'7x— ;l/a^ 
4 - n -■ ^4^v';l':t^>'7 X— ;l/a^ 4 - n — ^:/-r— 
;l/;t4^S/7x-;l/a^ 4-n-:t^^-;V:t+'>7x::: 
;pa. 2-n-^y^;l/:t4^>'7x^;l/as 2-n-^ 
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7x:^;l/S, 3, 4-i/ — ry7°nk°;l/;t4^->7x::^;l/ 
2. 6-i>-t -7'-9";l/:t^^>7x-;l/S. 2. 3 
t -7'^;^:^-^i/7x:^;yS. 2 , 4 ->>'- t - 
79^;V;i-4^'>7x:^;i/a. 3. 

iyyx.=-)Vm. 2, 6-v*-n-:/^;l/:t^>'7x:::;l/ 
a. 2, 3->^-n-7^;^:t^^>7x:::;^a^ 2. 4 
-i^-n-7^;l/:t^>'7x:::;^a^ 3. 4-v*-n- 
7^;V:t4^i/7x:^;Va. 2, Q -i^- \ - 
i/y'x:^;^a^ 2, 3-i>- 1 -7^^;P:t4^>'7x-;P 
a^ 2, 4->>- i -7'^;l/:t^^>7x-;l/S. 3, 4 

i -f=^m^iyy:LZ.}m. 2 , e ->>- 1 - 
7^ivt^-yy 2, 3->>- t -•r^;!/:^^ 

i/7x:^;l/as 2, 4->>-t -75;P:t4^v'7x:::;l/ 
as 3. A--J-\.-7^)Vt^-yyx.=-}\'m. 2. 6 
i -75;^:t^>'7x:::;l/as 2. 3-v*-i- 
r 5 7 x.=-}Vm. 2 , 4 - >>- i - 7 5 iVir^ 

i/7x-;Va, 3, 4 i -r ^yl/^^^i/^x^;!^ 
as 2, 6 -y n ^\y-J-)l:^^-iyy :c^)im. 2, 

3- >>-ti -\y-/-;b>l-4--->7x-^7U),E, 2, 4 -J^' 
II -\y-/-;b>l-4--^>7x:^;L'B.- 3, 4- v ti 

f-;u:^--r-->y x^7ba. 4 -ri?"x'y-7--7M-4--->7x^ 

y=9-m^i^yx.=.)\ym. 4 — ry;Pn:::;l/;t^>'7x 

=.)]^m. 2>—<v:^-'a=.m^i/y3i=.)\^m. 2— ry 

.-p-n:::;l/;t+>'7x:::;l/as ^*W?.nc:n?.a±t2 
at|5ISL:*V\ 

[0 0 4 1] R 5©'r^;i/^7bgt bT{.i, ^ifSL<a 
M^ic 7 ~ 3 0 . $ tc^f s L < immwL 7-20 Teg 

^J^a\ 7x:^;Pxf-;VS. 4 -^■9^;l/7x:::;l/x 
^;l/as 3-><^;l/7x:::;l/x^;i/as 2-><^;l/7x 
-;l/x^;l/as 4-x^;l/7x:::;l/X^;l/as 3-x^ 
;y7x:::;l/x^;l/as 2 -x^;l/7x:::;l/x^;l/as 4 
-n-7'nif;l/7x:::;l/x^;l/as 3-n-:/Dlf;l/7 
x-;l/x^;l'as 2-n-7'ntf;l/7x:::;l/x^;l/a. 

4- i -:/ntf;l/7x:^;l/x-9^;l/S. 3-i--/ntf;P 
7x:^;l/x-9^;l/S, 2 - i -7°ntf;l/7x-:^7l/x^;l/ 
Ss 4-i/^u7'utf;l/7x::-;l/x-9^;l/S, 3-i/^u 
7°n tf ;l/7 X - ;l/x-9^;l/S, 2 - i/^' n 7°n kf 7l/7 x-:^ 
;l/X-9^;l/S, 4 - n -7'-9';^7x:^;l/X-9^;l/S, 3-n 
-7'9^;V7x::^;l/x^;l/S, 2 - n -y^;l/7x:::;l/x 
^;l/a. 4- i -7'^;l/7xx;l/X^;l/a. 3-1-7 
=f-}Vy x.=-)Vx.=f-)Vm. 2-1 -7'^;P7xx;l/Xf-;l/ 
a. 4-t-7'^;l/7x:::;l/X^;l/a. 2.~t-~y=f-}V 
y3^=.]Vs,=^)m. 2-t-7'^;l/7x:::;l/xg^;l/S. 
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4-i/^a:/^;l/7xx;l/x^;l/as 3->'^n7^;l/ 
7i-;l/X^;l/S, 2 ->^^n7"^;l/7x:::;l/X^;V 

4->^^n-^^'-9^;l/7x:^;l/x-9^;l/S, 4-i/^'n 
^4^>^;l/7x::^;l'X-9^;l/S, 4 -i/^'n^7°f--;^7x 

2-i/^'n-^y-9^;l/7x::^;l/x-9^;l/S, 2-i/^'n 
^4^>';l/7x::^;l/x-9^;l/S, 2 -i/^'n^7°f--;^7x 
x;yx^;yS, 2-v'^n:4-^^-;I/7xx;l/xg^;l/ 
as 3-i/^n^:y^;l/7xx;l/x^;l/as 3-5^^0 
10 ^^->;l/7xx;l/x^;l/as 3 -->^n'^:/-r:^;l/7x 
x;l/x^;l/as 3->'^n;t^^fx;l/7xx;l/x^;l/ 
as 4->'^D^^'^;l/;t^>'7xx;l/X^;l/as 4- 
i/^a'N4^i/;V:t+>'7xx;l/x^;l/as 4 -i/^n^ 
:/x-;l^:t^->7x:::;l/X-9^;l/S, 4 -i/^'n;^-^'^:^ 

7x^;l/x-f ;l/S, 2 -i^^'n^4^i^;l/:t^->7x-;y 
x^;l/as 2->^^'D-\7'f-x;y:t+i^7xx;l/X^;l/ 
as 2->^^'D:t^'^x;l/^:^^i/7xx;l/X^;l/as 3 
->/^D^^'^;l/:t+>'7x:::;l/xg^;I/as 3-i/^n 

20 ^^->;l/;t^>'7xx;l/x^;l/as 3->'^n^:/-rx 
;V:t^>'7xx;l/X^;l/as 3 -ly^v:^^ ^-^^ 
'yy x.—)\^s.=f-)\y^, 4 - n -^y^;l/7x::::;l/X^;l/ 
a, 4 - n -^^^;l/7x:^;l/X-?^;l/J|, 4 n -\7' 
7-^^;l/7xx;l/X^;l/as 4-n -^'-'y 9y-)iy 
x-f;H,t, 2 -n-^yf~;P7x-^;bx-ir-;bJ,t, 2 -n 
-^\^v;l/7xx;l/X^;PS, 2 n ^xy'v'— ;l/7x 
x;l/X^;l/as 2-n-;i-^^x;l/7xx;l/X^;l/as 
3 -n-^^'^;l/7xx;l/X^;l/as 3-n— ^^i^;!/ 
7xx;l/x^;l/as 3-n— ^:/-rx;l/7xx;l/X^;l/ 

30 as 3-n-;i-^^x;l/7xx;l/X^;l/as 2, 6->>" 
-'I'y7°nkf;l/7xx;l/x^;l/as 2, 3->>-'<y7° 
nkf;P7xx;Px9^;l/S. 2, 4 ->>'--ry7°nkf;l/7 
xx;Px9^;l/g, 3, 4 - Yy7nt;°;l/7xx;l/x 
=^)Vm. 2, 6-y- t -7'^;P7xx;Px-9^;l/S, 
2, 3->>'- t -7"^;l^7x-^;l/xg^;l/S. 2, 4->>' 
-t-7^;l/7xx;l/x^;l/as 3. A-'J-t-f=9- 
;l/7xx;l/X^;l/as 2. 6-v*-n-7^;l/7xx;l/ 
x^;l/as 2. 3->/*-n-7^;l'7xx;l/X^;l/as 

2. 4-v*-n-7^;l/7xx;l/X^;l/as 3, A-l/ 
40 -n-7'^;l/7xx;l/x^;l/as 2, 6-$/"- 1-79" 

;y7xx;l.x9";VS, 2, 3 i -7'-9";^7xx;l/ 
X9";l/g. 2, 4->>- i -7'-9";^7xx;l/X-:f;l/S, 

3, 4-v- 1 -7'-9";V7xX7l/X-9^;l/S, 2, 6-i>" 

- t -7'5;l/7xx;l/X-9^;l/S, 2, 3-i>'-t-75 
;l/7xx;l/xg^;l/S, 2, 4 ->>'- t -75;^7xx;l/ 
x^;l/S, 3, 4-^/- t -r5;l^7xx;l/X-9^;l/S, 
2, 1 -r5;V7xx;l/X^;l/as 2, S-v' 

- 1 -r5;V7xx;l/X^;l/as 2, A-^y-i-7^ 
;l/7xx;l/Xf-;l/as 3, 4 -i/- l -7'5;V7xx;l/ 

50 x^;l/a, 2, 6->>'-n-^yg";l/7xx;l/X^;l/ 
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2, 3-iy-n — ^y^;y7x:^;Vx^;ya, 2, 

4-i/-n-^^'9^;l/7x::^;l/xg^;l/S, 3, 4-i/- 
n--^y-9^;l/7x:^;l/x-?^;l/S, 4 
x;l/X-9^;l/S, 3 -7^Vy-9^;l/7xx;yxf-;l.S, 2 
-r^Vy-if ;l/7xx;l/x-:f ;l/S, 4 -^y.-J^'n - 
xx;l/X-9^;l/S, 3 — ryiPnx;l/7xx;l/Xf-;l/S, 

2 — ryiPnx;l/7xx;l/x^;l/S, 4-v'^n-^yf- 
;l/:t^^>7xx;l/x^;l/S-, 4 -i/^a^^^i/;^:^^^!/ 
7x:^;Vx^;l/a, i-iy^u^-ff-^-Jl^t^iyy^i- 
;l/X^;l/a, 4— >^D:t^':5f:::;l/:t^>'7x:::;l/X^ io 

-i/^D-^+>';l/;t^>'7x:::;l/x^;l/a, 2 -->^n 
-\:/x-;l/:t4^i/7x:^;Vx^;l/a. 
x;l/;^-:^^i/7x:i;l/X^;l/S, 3 ->'^'n-^>'^;l/:t+ 
i/7xx;l/X^;l/S^ 3 -iy^U^^iyM^-yy a:.::^ 
;l/X^;l/a, 3 -i/^7D-\7°f--;P:t4^>'7x-;Px^ 
;l/a. 3-i/^'n:t^'^-;P:t^>'y'xx;Px^;ya, 
4-n-^y^;l/:t^i^7x:^;Px^;pa^ 4-n-^ 
4^i/;^:t^>'7x:^;^x^;l/a^ 4 - n -^:/-r-;^:t 
^>'7x:^;^x^;l/a^ 4-n-:t^^-;^:t^>'7x 20 
x;l/x^;l/a^ 2-n-^y^;V:t^>'7x:^;l/X^;l/ 
m, 2-n-^^iyJlt^yyx.-)lS.^)Vm. 2-n 
- -\V 7".^7byl--t->y x-::-;bXf-;L'a^ Z-n-t-^^ 
_i;b>l--t-->y x^^;bxf-;l/a. 3 - n -^yi^Jlt^^ 
yxX/L-xf-yL-S-, 3 - n -^^i>;I/^4^i/7x-^;I/X 
g^;I/S, 3 - n -^y-r^Jlt^zyy x.^)lx.^)lS. 

3- n-;i-^7^x;l/;i-4^>'7xx;l/X^;l/as 2. 6- 
iy — ry:/^lf;^;t^^y7x:::;^x^;l/a^ 2. 

—f y:/ni^;l/:t+iy7xx;l/x^;l/as 2. 4-v^- 
'<y7°Dtf;^:t4^5/y'xx;^x^;^a^ 3, 4->>-^ 30 
y7°ntf;l/;^-4^i/7xx;l/x^;l/S. 2, 6->>'-t- 
y^)lt^iyyx.=-)l:r.^Jim. 2, 3-iy-i~y=f- 
;k+4^i/yx-;l/x^7l/S, 2, A-'y-i-y^m 
4^i/yxx;l/X^;l/S, 3, 4->>--t -7'^;l^:t4^i/ 
yx~;Vx-9^;m 2, 6->>-n-7^;V:t4^>'7x 
x;l/x^;l/as 2, 3->/"-n-7^;l/;t^>'7x:::;l/ 
X^;l/as 2, 4-v*-n-7^;l/:t^>'7x:::;l/X^ 
;^a^ 3. 4->^-n-7^;l/:t^>'7x:::;l/X^;l/ 
a. 2. -7^;l/;t^>'7x:::;l/x^;l/a^ 

2, 3-^j-\-y^m^^yyx.=.)vs.^)vm. 2, 4o 

4 -i>- i - y=9-m=^'yy x.=-)vx.=^)m. 3 , 4 - 

i>- i -7-:f;^:t^i^yxx;l/X-9^;l/S. 2, Q-iy- 
t -r5;V:t^i^yxx;l/X-9^;l/S, 2, 3-i/'-t- 
75;^:t^i^yxx;l/X-9^;l/S, 2, 4->>'-t-r5 
;l/;^-^i/yxx;l/X-9^;l/S, 3, 4 -i/- t -TS;!^^ 
^i/yxx;Px-?^;l/S, 2, 6->>- 1 



7x::i;l/x^;l/a. 2, i -T^n^t^iyy 3i 

x;l/X^;l/S, 2, 4-i/- 1 -r5;^^4^>'yxx;V 
X^;l/S-, 3, 4-i/- i -75;V^^i^yxx;l/X-9^ 
2, 6-i/-n-^y-9^;l/;^-^i/yxx;l/X-9^;l/ 
2, 3-i>'-n-^y-9^;l/:t^i^yxx;l/X-9^;l/ 

2, 4 -v>-n--^y-9^;l/:t^i^yxx;l/X-9^;l/ 

3, 4-i/-n-^y-9^;l/:t4^i^yxx;l/X-9^;l/ 

a. A-r^-?v^m^yyx.~)i'S.=f-)vm. 3-7 

^x'^'^;l/;t+>'7x:::;l/x^;l/a^ 2 -T^V:/^;!/ 
:^^iyy3i=.)\^s.=9-}\^m. 4 — ry;Pn:^;l/:t4^>'7x 
-;l/x^;l/a^ 3 —<V:^-'a=.m^iyy 3i=.)\^s.^)\^ 

[0 0 4 2] ±fBS©Mft2.M^Si;LTa. * 

^a. ^NnyyM? (.yym. ^m. ^ym) . 
-baas lyT/m. ^moTji^^^m. ^h^^m. 
s-h^ym. [ivu^iyx-h^iym. yu:r^^iym. 
FD^>/:/D;i^+>/a^ n-yh^ym. ^vyv^iy 
sec-^h^v^a^ \.-y\-^iymm<Dri\>zxi^ 

vm. ^ h^>':^;V#'x;vas x h4^>';?j;l/.-px;l/S^ 
©r;b3^>'*;l/#x;l/a^ ^y>>';l/a^ 7x^^;l/ 
S. ^5;paw©r7;P^;Pa. r7;P^;v*+i/a^ 
*;P = ;Pa. r-t^;Pa. 7'^'J;Pa. -<yyv;l/a^ 

^>r-t = ;pa. Ab'j;pa^©r^>;ya^ 7^u;^;^-+ 

^ySWorv-n^^^ya^ ±f2®r;^^x;i/a^ e'x;!/;^- 
^^>a^ ^n-^:^;l/;t4^^>a^ r^)m^ym. 7rx 
;l/;t^>'a^®7;l/'>--;l/:t^>'a^ ±12® 7 U 
a. y:x.yi^iymm(^r')~m^iy^. -xyy-im 

[0 0 4 3] ±fBR 5 ©Mi^St LTa. »S L < 
/i^SXaK^T - 2 0©7^;^4^;vaT2feSo ctiS 
[0 0 4 4] ztLTcsisaa. ^ss 

mWlca, mmm.oi;JL±(D^/iy^u. M 
y^u. hU^y^n. xh^ey^7n«jg^;&Wt-sa^ 

s c i: s o ^©MSittt 6-30 mm^ L 
<. #tcK«a7~2 5ffl*w$Lt.\ cn^mm^ 

m itJimm immmm l t v ^ t t ^ v y nfis^a sg3§ 

^mmtLTii. v-^n-^y^y, yy n-N^^^^J-y, y 
yu'xyyy. yyu:t^'^y^ yyu■r~*y^ yyu 

[0 0 4 5] 
[ftl 3] 



□> o> O ^ CO 

(1) (2) (3) (4) (5) 

CO CO CO ceo 

(6) (7) (8) (9) 

(10) (11) (12) (13) 



(15) (16) (17) 

(L8) (19) (20) . (21) (22) 

(23) (24) (25) ^ (26) (27) ^ 

30 [ft 14] 



(10) 
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^ c6 

(28) (29) 


(30) 


(31) 


(32) (33) 


(34) 


(35) 



(36) (37) (38) (39) 

^ ^ ^ D 

(40) (41) (42) (43) 



(44) 



(45) 



[0 0 4 7] ±tB©4iTfe. i/^n^y^X iy^X2^ 
^^y. (5) . (6) . (7) . (9) , (10). 
(1 3). (1 4). (1 5). (2 3). (2 8). 
(3 6) . (3 7). (4 0) . (4 2). (4 7) 

[0 0 4 8] cinsoiiiSSSigcHmstbTa. r 

^WfitiSo 7;l/+;l/St bra^^/bS, x^;l/ 
a. :/ni^;i/a. -ry:/nif;i/a<tD:5:SP*^?.aS?$ 

tifcwm^mto ««7;i/4^;ya®«matLTa. 
7i<^a. MD>>^i/M?. 7;i/3^i>a^ws<it*^T- 
±fer;i/3^'>atLTa><h^i>a. xh^^-^y 



(46) (47) 

a. vu^K^^ii, 7h4^^a^®MSiS[i~4ffl(Dfe 

[0 0 4 9] Sfc. ZCBISatLT. Tf2®fe®fe» 

0 [00 5 0] 
[ftl 5] 



[0 0 5 1] R5S:tfn{i;. fuxECfe® t|5]«t:-$.§o 

[0 0 5 2] -m. (X) T-^^?nsa®mM^KT 

[0 0 5 3] 
[ftl 6] 



H H 

H H 



H H 
H H 

-0-fo-— _0^0-— ~^OCH, 

H^CO,^^ H3CO 
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-o-^o-'-^[^ -o-|-o- 

H ^ H 



-O-j-Q- 



,_0 



-0+, 



H H 



-0-|-0' 



H ^^O-CH., H 



[0 0 5 5] ^mmicmf^-mA (x) T-^^nsa 

sns. 5>?«^^^*wrsft^t)tc;, -153^ (X) T 

(X) T-^^nsa^wts^ssitLTtt. ^ssi®^« 

(X) T-^^nsa^w-rs^ssiT-feSo c:©f^. 
s (X) T^^nsa^ffliMicw-rs^ssi^uDSSL 
v\ i^fc. -m^ (X) T^$n«a*^w«i:LTis^ 

■rSigl^cmSflgt LTa. Wilfc- OH t L < 
COOH, |ifSL<a-R°-COOHfeL<tt-A r 
- o HS^&^f S r ;l/:^f y BTrg'MlTcg. S o M;^ «\ 

L T t i I > 2 ffij-:^±©Ki6]l t L < a7?SKi6g{t7i<s 

-A r-a#StL<a^S©««a^WLT 

2ffij-x±®^s«a^is-ro 

[0 0 5 6] *^H;!fc*3t/^Tff^Lt/^S#:Miet LT 



feSo *«H^icfflv^?.ns7x/-;vtt7i<^a^^-r^ 

r;l/*ynr!§tt«Igt*. o-. m-XUp-^W^iy 

-5) . <feSt/nio-. m-Xap-IiFn^^>-a-^ 

fe 3 0^;l/%. L< a 5 0 ■&;!/% j.:^±##-rsK« 

<. p-t FD^iyx^P>'*t;J^yv-*^j;D»SL 
4^ S/X^ I- yRt; l:Fn+$/-a-^^;VX^L- 

©^xv-tLTa. r^'y;i/«xxx;ni. y^yy 

/l/^xxr;l/g. 7yy;l/75Fg. y^yy;l/75F 

ryyu:^Fy;K y^yyu::.Fy;K 
-fygt. Xg'L-X a-y-9^;l/X-9^L-X r-feh^i^X 

^i^x 7';V3^^>x-:f L-ySI*WSL<. x-ifL-x 

[0 0 5 7] *^l3f!T-a. C:©<t5 WI4i(C*3^t^- 

(X) -^^yr^^nm^^tm^oMLma mm^ 



23 

%~ 5 0 ^ L<. ^W^L<li5 ^ 
3 0't;l/%TSSo 

[0 0 5 8] *f8BI5tC|oV^T-)KiC (X) T^^tlSa 

^^rt-sssg^tca, ±te-i5is: (x) Tm-^n^ms^j. 
[0 0 5 9] ±te-ii5iS ' x^ T^.^n^m^^mt^ 

n 7 ^ ^^©ji^^f S?g®(c:i8»L/c7 X y-;ytt7i<^ 

^ /c7j<»^/ Attffi^ffl (/^T^fiSc-r § c t 

;l/X - f V >T 7 -b ^ -7^3^^^ S S(C j; o T 

;i/x-f;pcoj;9^i:MS«^^/^^if-;i/x— r;v^?l 
ffi $ -t^ . p - F ;i'X > X 71- * y tf u >>':i ^hhiyU 

[0 0 6 0] ±ia-ii5S (X) TvT^^n^oJs^^wrs 

3 0 0 0 ~ 8 0 0 0 0 iMTM L 
< . <i D^if S L < a 5 0 0 0 ~ 5 0 0 0 0 -ecfe?),., 'yj- r 
M'A^ (Mw/Mn) ©IBWi. 1. 0 1-4. 

iifSL<ai. 0 5~3. OOtT-afeSo ClCctd 

[0 0 6 1] c:(Dj;-5*-)|55S (X) TVT^SnSS*# 

[0 0 6 2] 
[ffcl 8] 
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[0 0 6 3] 
[ftl 9] 



25 




26 




[0 0 6 5] 
30 [ft2 1] 



27 




[0 0 6 7] 
[ft2 3] 
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[0 0 6 9] 
[ft2 5] 



(16) 
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30 

[0 0 7 2] 




[0 0 7 4] ^^H^Tfflt^SeiH I -SS (X) 

^^(Dmummm(D7ms(DmicMLT. o. oi- 
iomoiro. ^^L<1±0. 0 5~8mol%. ^IC 
30 ^f$b<ttO. l~5mo l%T-$.?.o JKUtFn^^^i/ 

ft t L T a. 7x7 -;M47J<»a^ S 
'tt7i<^S* 2-6 f@J#-3fe(D*^felf Sn. »S L < 

[0 0 7 5] 
[ft3 0] 



(17) 
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HO \ 0 /„ OH 

n=l~5 




[0 0 7 6] (a) -2 : ±fH-|l5S TVT^^tlS 

SB^fistf (1 1 1) -^-^.-sn^^mmmiL^ ^^t s . m 

[0 0 7 7] R 2 1 a. Tkmm^xii^ii'jm^mto 
tfet/^d) tLTa. 7i<SM?^ /\u^ym^. r)i^ 



[0 0 7 8] R 2 2 ©KSSat*3l/^T. Tll^^ll^mt 
LXli. /^m. x^;l.a, 7°ntf;l.a, 

a, sec -:7-9';pa. t -y'^f-^mnmrsBtmrn. i ~ 

4i@©t©*WSL<. >'^n7';l/^;l/at LTai/^' 

u-fu\£)m. ^'^uy^f-^m. 'y^xn-s^^^^m. r 

^vi/g^;l/a®«SKSiS[3~l Offl®fe©*WSL 
7;i/'>--;i/atLTaif-;i/a^ :/D-^:::;i/a^ r 

v?m. 7x-;va©«sMSS[2~4ffl©fe®*ws 

L<. 7)l^=.}imtLTli\^=.)i'm. :/D-^:::;^a^ 

ru;i/a. :7x-;i/a®mK^a2~4fB©t©*w 

$L<. r';-;i/afcLTa7x-;i/a^ ^i/y;i/a^ 

h;l/Y;l/a^ ^'^-;l/a^ ^7-9^;l/a^ 7yh^-b-;l/ 
Sco«*iciia 6 ~ 1 4fi©fc©*W*Lv\ r;l/:J^ 

->atLTa. ?<h^i/a^ xh^^^i/a^ nFn^^^i/x 

h4^>^a. 7°n.t^^i/a^ t;Fn:^^i/7°n*°:^^i/a^ n 

-fh^iym. -cvyh^zym. s e c-7>4-^>a^ 
oM^ai ~4ffl©r;i/3^~>a*wsLv\ 
[0 0 7 9] ±feR 2 sicmf^^^u^ym^bLz 
li. y^m. mm. mm. mmmi^L<. riv^im 

hhXlt. ^^;K x^;K •/ntf;K n-T'g^/K s 
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e c -7^;K t -7^;K -N^^J/^K t'7^)Vm(Di:. 

ra. 7x:::;K ^i^U;K h;W;K ^><-;K i-y 

n-^h^v-. -fy^h^^X sec-7>4^ 

[0 0 8 0] -igic (I) ic*3(t«««awtt. tffte- 
iKis: (X) Tsstiss^st-o 

[0 0 8 1] -isis: ( I ) -^Trs^ti^mmmas-WL 
s (III) 

O^CHa 
0 




^CHj-C-NH-CHj 
0 

^CHz-C-NH-CaHg 
0 

[0 0 8 5] 



m& (X) T^$n§a^^=&t§sii®mws3gt 

[0 0 8 2] S/c. (I) TSStlSSBWjiS 

(III) T-sstissBWjittttc, -itis: 

(II) T-g S tl S «3g¥f4 ^Sflg t^^^r S 1^ 2. £1 1 i 

r-r;i/^jifiScT-^So -las (i) T«$ti 

[0 0 8 3] cl©j;dS-»S dOT-^^nssB* 

[0 0 8 4] 
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Ov^^NH-C4H9* . 0,,^NH-Ph , 

T a 



0 

[0 0 8 6] cn^-m^ (II) , x«-«s aii)T 

[0 0 8 7] *^H^t43V^T. ^©{tffltJ;D^)-»U 

sia. (I) . -MS (ii)xa-»s (iii)t- 

[0 0 8 8] *fgBi§©SSgtC|oftS-)iaS (I) ^ -15 

(ii)st;-)i5x^ (iii)T^^ns«3iWi£©-g-w« 
-^ff-T. -Medics o~i oo^;i/%. ^ifSL<a 

6 0-1 0 0%. j;Di!fSL<a7 0~1 0 0^;1/%T 
[0 0 8 9] *^H^Ta. (I) . (II) 

st;-)gs(iii) T-^$n^«igw®i;fc**^Tfe(i)~ 

(SO. 1 0< (I) / (I) + (II) +(III) <0. 2 50 



(2)0. 0 1 < (11) / (I) + (II) +(III) <0. 1 

5 

d) (I) > (II) 

®0. 5< (I) / (I) + (II) <0. 85 

(s*. (I) . (II) . (Ill) li. -Has 
(I) . (II) Rxf-mAiiu) T-^^nssB 

[0 0 9 0] ( I) . (II) Xa-I5xt 

(1 1 1) T-;rx$nsift D jgLSjg^fji. xaffi©Sia-tt^ 
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[0 0 9 1] ±te©7affitc:<toT'^j3Sc$nS±tH-)Kj5: 

(I) ^ -itis: (II) xa-iSis: (.iu)(Dm<DMhmm 

=f-lyymm) T2, 0 0 0iU±^ $fi;L<{i;3, 0 00 
— 2 0 0, 0 0 OT$.D^ j;D$fSL< as, 0 0 0- 
7 0, OOOT<gSo ^)-tS(g (Mw/MiO 

»$L<ttl. 0~4. 0. iD»SL<ai. 0- 
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3. 5. mcmL<lil. 0-3. OTfeD. 

5^ (I) . (M)Xli-m^ (III)©ttD3gUf 

[0 0 9 2] 
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a. -COO A". -O-BogT^D. MtcCtlS^-a- 
tyStLTa. -RO-COGA". Xa-Ar-O-B 

"T-^^nssAWsnSo ddT-An*. -c 10 

(ROl) (R02) (R03) ^ _S 1 (ROl) (R02) 

(Ros) xa-C (RIM) (R»5) -O-Ro^S^^^ 
fo B^a. -A<'Xa-CO-0-A''S;&^'r (R". 

[0 12 0] m.'Am'&mt Lxmm l < a. -> u 

x/-;l/x-r;l/S. x/-;l/xx-r;Pa. US 
m.(Dr)V^}]ys.~7-]Vm. Il3»©7;l/^;l/xx-r;l/ 

m3»©7;l/^;l/*-;p^-ha^T-feSo Mlc» 20 
SL<a. Il3»:r;v^;vxxx;vs^ m3»r;v^;v 

[0 12 1] i^tc. cn^mrc'Tfmwm^mmmtL 
xm^t^'^nmitmmt Lx<<i. Miitc-o h t l 
<a-cooH^-g-#-r?.a. ff$b<{i:-R°-co 

OHafeL<ti-Ar -0Ha^W-rS7;P*'jBl)§tt 

[0 12 2] c:ne.7;P;?7iJnl!§tt«SI©r;P*iJig» 30 
mmts 0. 2 6 1 Nr h5^^;Pry^-'^7A/N-l' F 
n:t+^t-rF (TMAH) T1fJS (2 3°C) LT 1 7 0 
A/#iU±©fe©*WSH/\ tftc$fg;b<a3 3 OA 
/#J-X±©fe©T$.S (Aa:t>'^'"XFn-A) <, $ 
/c. ^Eff^^n7r^;P^itfi)c-rs.^S*^53a^^^^x^ 

SI*WS Lt/^o »S L < a. 1 ;i mHJ*© 2 4 8 n 
©jSjl**^2 0-9 0%T-afeSo 
Wc»SH/^r;l/*Unri§ttW*^ 0-. m-. p- 



^i^x^^l^:/) <D-g|5. o-r;l/4^;HtfeL<ao-r 
v-Mttl. X^L->'-t;Fn4^>^X^W:/«S-^#:. a 

[0 12 3] ^mmim^'^n^m-v'M^Lm^m^^ 

[0 12 4] ±tH^«^ffl. ^T^j-wwisa^w-rs 

< t 2 fflw tm'Ttmw^ nmitm t itn/c 

m'^m^^'^^mm^it{t^&. -iss (x) tvt^^ 
ns^»a^^j^s<tfeia#WbTfej;(.\ *fgB^ 

«3i^tcKi7^^»w#sa=&'>*< tt)2f@wb. » 

a^Pf < IS ft);;; '>4- < <t 1 1 0 in , »s l < a^^s 

< 1 1 1 1 'ii tc:iij--:j; L < ll'ij-ix < i: 1 1 2 fiSfit 
a*^< < t 9 fi. »S b < < 

tfel offl^ Mic»sL<a^j^*< tfel \mmm^ 

ft^T-SSo Xs ±f2lg^M?<DW*L(.^±Pgli5 0 
f@, Mtc^!fSL<tt3 0{@T$.So *?gHi!lc*3t.^T. » 

L < a 4 f@ii(±^r-r 5 xst5j'^?tts^ 2 fi^r-r 2. 

© tc fc'i/ ^ T t . mWA%W\WiTf''K\^^ <g s -S©ggii 

tta^cffiiia. ^^}-»tta^^<. Sfis^M^ST- 

S^nSo M^tf^ KTCft^ (1) . (2) ®s 

^Wtta^cffifia. #^s^M?4fflT-SD. 

(3) T-aS^M?l 2fflT-SSo 
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[ft6 0] 



(33) 



#11 2002-323768 




A" - OOC -*CH2 -^CHz -'CH2 -*CH2 - COO -A" 



CH3 

m^mii& :-COO-A°,-0-B<' 



[0 12 6] ^Tc. :$imm(Dm^m'mmmt-^m 

^^Ti.^h^ti\ $fSL<a. 1 oc-^y-tf yjiiic 1 fg 

So MIC. *igH^©^^)-»tti§»Piih{t^©^)-?«a 
3, 0 0 oOTT-afeD. iifSL<a5 0 0~3. 00 
0. Mtci!fSL<ai . 000-2. 5 00T-afeSo 

[0 12 7] *^H^©»sn/^m««ic43v^Ta. m 

tc<tD^^»Lf#SSs fip-^-COO-A". -O-B^a 

^-&t?StLTa. -R»-COO-A». Xa-Ar- 

o-B»T-^x$n^a/y^w^jn?.o ccTA»ti. -c 



(Ros) tb<li:-C (R"") (R»5) -o-R06^;gr 
^fo Bni. A°Xli:-CO-0-A»S^;fxt"o 

R°K RO^St^R^lis ^n^'tllsl-Tt 

°ni:7;l/+;l'afeL<ti:7iJ-;Pa^^-ro fSL, R<» 30 

X. RO'—R^s, StfR"" —R'"' (Drt© S-^^SA'^IS-g- 
LTS^ffMLTfecfcl/^ Rni:H«S^lrbT(/^Tt 

j;^^ 2fffiJ.)(±©MS«fe L < li^^mmtymm^^s 
[0 12 8] ddT. 7;i/^;i/atLTa><^;i/a. X 

fxi\im. n-7g^;ya. sec-7g^;i/ 
a. t-7g^;i/a®«sMSiSti~4ffl®fe®*wtL 

<. ~>^nr;P4^;l/atLTa>'^n^Dif;l.a. 40 

-f7-9^;VS. 7yh^-bx;l/S©mi6gSa6~l 

a. S'T/a. ±t2®r;v4^;pa. ^h4^>'a. 



^/fn-^.^^ym. n-fV^lym. -{VfY^i/m. s 

e c--fV^'ym. t -7h4^->SII©7;l/3^i/S. 

;i/a^©r^;i/+;i/as r^;i/4^;V:t+>'as 

a. r^^jm. 7^u;^a. -tyyv;i/a. ^>7^5 

a^or;p^:^;p^^^>a. ±fe©ru-;ya. 7x/ 
^v-awcr u -;p;t4^^>a. yv/^^^v-a^© 

r ij -;P^^^>,*;P#'-=.;Pa^^tf S ^ t So 
[0 12 9] Kli:iD53"ftlL9?.at LT. ^fSL< 
a. ^>iJ;Px— 7-;Pa. ^ =;Pxx-r-;Pa. 
a. -r h-'7k;Fnkf'7-;bx— f;l^as x/-;l/x— r 
;l/a. xy-;l/xx-r;l/a. m3»©7;l/^;Vx— r;l/ 
a. ll3»©7;l/^;l'XX-r;l/B. ll3«(D7;l/4^;l/* 
-#~:^.-Fa^T^So Mtc»$L<ti:. Il3»7;l/+ 
;i/xxx;va. m3«r;b+;b*-ii^~^^-Fa. ^5;!^ 
xxx;l/a. xF^t:Fntf^-;^x-r;l/aT-£.?.o 
[0 13 0] »^3^»tt!§»PI±{t^tffcLTa. »tL 
< tt. 1-289946 ^f, mfM- 1 -2 8 9 9 

4 7^. #|fW2-2 5 6 0^. #li¥3- 1 2 8 9 5 
9^. #li¥3-l 5 8 8 5 5^. #li¥3-l 79 3 

5 3^. #li¥3- 1 9 13 5 1^. #li¥3-2 0 0 
2 5 1^. #li¥3 - 2 0 0 2 5 2^. #ii¥3 - 2 0 
0 2 5 3^. #li¥3-2 0 0 2 5 4^. #li¥3-2 

0 0 2 5 5^. #li¥3-2 5 9 1 4 9^. »lf¥3- 
2 7 9 9 5 8 ^f, mi¥ 3-279959 ^f, 4 
- 1 6 5 0^1. #lfW4 - 1 6 5 1 ^f. Wlli¥4 - 1 1 
2 6 0 . 4 - 1 2 3 5 6 , # Pwl^ 4-123 
5 7^f. WM¥3- 3 3 2 2 9^1. ffK¥3-2 3 0 7 
9 O^f, #M¥3- 3 2 0 4 3 8^1, ft HIT 4 - 2 5 1 
5 7^f. #M¥4-5 2 7 3 2^1. tfli¥4-l 03 2 

1 5^. #K¥4- 1 0 4 5 4 2^. #«¥4-l 0 7 

8 8 5^, #S¥4- 1 0 7 8 8 9^. |sl4 - 1 5 2 1 

9 ^^mmmm\z.t^m-^tltc■^f^') n Fn^^Mb^^© 

7xy-;l/ttO Ha©-gpt L < a^g|5^±t^L/c: 
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a. -R''-COO-A''feL<aB<'aT|g-a-U [0 13 4] 

Lfcft-^W-g-SnSo [ft:6 2] 

[0131] Mt^»S L < a. mi¥ 1 -2 8 9 9 4 6 
^ #Pw1¥ 3-128959 ^f, ft 3- 1 5 8 8 5 
5 . ft 3-179353 ^f. ft F»W 3-2 0 0 2 

5 1 . ft PffW 3-200252 ^f, 3-200 
2 5 5^1, ffFw1¥3 - 2 5 9 1 4 9^1, mW3 - 2 7 
9 9 5 8^. !(t[iiF4-l 6 5 0^1. mW4-l 1 2 

6 0^. #li¥4-l 2 3 5 6^. #li¥4-l 23 5 
7^. #«¥4-2 5 1 5 7^. !ff|||¥4-l 0 3 2 1 io 
5^. #K¥4-1 0 4 5 4 2^. #SI¥4-1 07 8 

8 5^. !ffK¥4- 1 0 7 8 8 9^. |W14- 1 5 2 1 9 

[0 1 3 2] .kOlUWJtcli:. -MS [I] ~ [XV 
I] -(?«^n«ft&tl*W6tX«o 
[0 13 3] 
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[0 13 5] R"» . R'»2 . R'»8 . R'3o : iBl-TfeS 
:5;oT!/^Tfe<i<. 7mm^. -RO-COO-C (R 
01) (R02) (R03) 5^jj_co-0-C (R"') (R 
"2) (Ro^) , -EU R". R"'. RO^St/Ro^fDS* 

[0136] R'" :-C0-, -C00-, -NHC 
ONH-, -NHCOO-. -0-. -S-. -SO 

-SO2-. -SO3-. tb<{4 
[0 13 7] 
[ft6 3] 




il51 /G 



[0 13 8] C<1T\ G = 2~6 fIL. G = 2 ©Bftt 

R150 ^ R151 : ^-TfeaaoTt/^Tfej;<, 7i<^|^ 
7;i/^;i/S. 7;i/3^^>S. -OH. -cooH, 

-CN. /NPy^'il?, -R152 _C00R153 feL<ti 

-Ri5^-0H. 

R152 , R154 : 

R'" :7mm^. r^i^^jm. rv~?m. feL<a 

R99^ R103_R107^ R 109 ^ R111_R118^ R131~R 40 

i/r/S. tL< (R155 ) (R156) (R 

. R156 : H, 7;l/4^;l/S. tL <ary-;l/ 

a) 

[0 13 9] 
[ft6 4] 



[0 14 0] R157 , R159 : |Wl-T-feSS:oTfej;<. 
W-^^ r;l/:^^^yS. -0-. -S-. -CO-, 

r/m, tL<a*;P#'^^>;Pa. fit. /K^a*''^^^ 
»ttS a?iJ;^-a\ t -7>^i/*;^Ji<-;^^^;^a. r 
h^k;Fnkf^:::;l/a. 1 -x h4^i/- l -x^;l/a. 
1 - t -7h^i>- 1 -xg^;l/a) T-«^«oTfe J; 

[0 1 4 1] R"3 . R'20 : |sl-TfeaSoTfe<i<. 
^^bva. «r;i^^;^««^^pya. /Nn^^ix 
ya. tL<a7Nnr;l/+byS. flL*fgB^lc$5t.^T 

fg«T;i^4^;pat i ~4 ©7;^^;i/a^j|-r. 

A : ^^pyg, ^g«7';^^;^M^^^^^ya^ ^Nn^ 
=f-vym. tb<fi/Nnr;b4^pya. 

a~v. gi~ni :ffliS[©B?. mm(om^m-x^i.wx'D 

a~q. s,t,v,gl~il,kl~ml : OfeL<ttl~5®S 
a. 

r,u : OtL<ai~4©SiS[. 

jl ,nl : OfeL<ai~3®fiiS[. 

(a+b) , (e+f+g) , (k+l+m) , (q+r+s) , (gl+hl+ll+j 1) ^ 2 . 

(jl+nl)sS3. 
(r+u) S4. 

(a+c) , (b+d) , (e+h) , (f+i) , (g+j) , (k+n) , (l+o) , (m+p) , (q 
+t) , (s+v) , (gl+kl) , (hl+1 1) , (i 1+ml) S 5 . 
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^^um, - 0-RO- coo - C (R"') (R"") (R"") *5 1 < « 
-0-CO-0-C(R<'')(R''')(R''^ . mU '>''^<tt 
2 o (4 - 0 - r"- coo - C (R°b (R**^) (R"^) b < (4 
-0-C0-0-C(R''^)(R"^)(R''^)-efe5. X, #4t.L 

< 6 ®ora-ls-§-rosmsi4^-©S-e^<c < -c 
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fat, =s-4~6firoiBi-fH^co«iftSiiiii-(!os-e 

Ri73. < t 2 oti-O-RO-COO -C(R") (R"') (R"") &'hL<ii 

-o-co-o-c(r")(r»^(r'^ sr-fet). ^coft&a^^ST'&s, 

f 2, h2 : 0 L. < tt 1 , 

g2 :0t.b<l41~4(D«IS, 



[0 14 4] 
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R179 jjiso ^jj^ R"' Rl^* 




^'>4^< 1 1 2o(4-0-R''-C00-C(R") (R"') St> b< 
-o-co-o-c(R")(R''^)(R'") ST-feiJ. ^rotett, tK^S 
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[0 14 5] Stc. r;!/*';?^^!*^!!^^^/^*?)^^. 

^ y- N -B^^ Ix-r 5 o / p -RZSm 

r^Mm 5 ~ 3 o o -r-b^^i/ft 

t Fn^^>xg^U'>'ita^|^, *;V#4^'>;l/a#W>{ ^ 



X^PX m-;J<U HFn^v^X^PX p-Ji<UHF 

n^>/X^P^'&t;c:n6©its-a-#:. 

U t: Fn4^i/X^UX ^I^U t; Fn4^i/X^L-yo-gp 

i; Fn^^i/X^^byita-g-f*, a-^^;l/X^L-y-t: 
F a + V X 9^ b y«sm*t?$. § o M/ ^-"y v ^^^Igti 

[0 14 6] filrSC^yv-tLTa. 7xX-;b. m 

-^l^y~-;K p-^l^y-;K o-^i-y-;!/^®^ 
2, 5-^>'i^y-;K 3,5-+i/i/X- 
;K 3,4 -^>'l^y-;K 2 , 3 -+i/l/X-;l/^®+ 
S/l-X-;l/a^ m-x^;l/7x7-;K p-xf-;l/7x 
/-;K o-x^;l/7x/-;K p - t -7-9^;l/7xX 
-;K p-:t^g^;vxx/-;K 2 , 3 , 5 - h y ><■9^;l/ 
XxX-;^^©r;^^;^Xxy-;l/S, p-><F^yX 
x/-;K m->< h^i/7xX-;K 3,5-i>'><h4^ 
->Xxy-;K 2-y h^->-4-><-9^;l/7xX-;K 
m-xF4^>^:7xX— ;k p-xF4^^>7xy-;k m 
-:/n.-j^:^^S/7xX-;K p ->^n. 1^4^5/7 xX-;K 
m-7F+>^7xX-;K p-7F4^S/7xX-;l/^© 
r;l/n4^>/7xX-;l/H. 2-^^;l/"4-'i'y:/ntf 
;l/7xX-;m©i£x7';l/4^;l/7xX-;l/S. m-^n 
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t Fn:^-^>7?§ft^f^^iiiffit L < a 2 «I«±il&L 
[0 14 7] 7;l/xt; FSt LTa. M^a'*;bA7';l^ 
h7;Vxlih\ a-7x:::;l/:/Dlf;l/7;l/xth\ /s- 

y3,=.}Wn }£)\^r)W\i h\ o - 1 FD^v'^^'Xr 

D^5/^yX7;Vxii h\ o -^'Da^yXr;Vxt; 

;l/rt;F\ o -:^hn^>X7;l/xk; H\ m-^hn^ 
yXTiW^Y. p--Fn^>Xr;Prt;F\ o-^ 
^;V^yX7;V7"~t; F\ m-y^=f-)V^yXriW\^ h\ 
P -^^;^^>'X7;^r t; H\ p -:r.=^)\^^yX7)W 
t;h\ p-n-7'^;K>'X7;Vrt h\ Vi^V^y— 

Ha. t b < li: 2 aWJ-:^±II*##Ji):T] III ^ G 

?.o ^tttt^iSt LTl,tfM^, --^~g!, ifl-a, ->:i'> 

[0 14 8] il^LTf#Stlfc/#9>y^'«flg©fi«¥ 
1 000-3 00 OOCffiHT-afeSClt*^ 
»S LV^o 1 0 0 0*?STa*S7tgP®»^®MMD 

< 3 0 0 0 0 t ilftaSAVjN^ < ^ o T 

a o # icMaOli: 2 0 0 0-2 0 0 0 0 ©|BHT 
S-So Sfc. yiP'^'y^«agt:^5f|-©i|fffS^+>Ut;Fn + i/ 

a, 2 0 0 0 ^(f 3: b < Ji: 5 0 0 0 - 2 0 0 0 0 
0. <J;D»$L<ttl 0000-1 00 OOOTJfe^o 

a. 2 5 00 0JJ(±*WSH/\ ddT'. SaTi^^)-? 

fi^wo^inat LTa. »SL<a5-3os«% 

[0 14 9] *fgBI5Tffl(/^6tl?.^fg^fe3iJ (b) tLT 

wt^'&'^\'cma}i\i. mm.'^n (b) ^-g-^r^a^ 

Its. !i«^W«;&«*-rS{b^ftT-3feoTt. M 
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fesi a&svHiv^i^ni^v'-xF^tcfSMs 

nT(/^Si.^a©7t (4 0 0-2 0 0 nm©^51.S, 
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7mm. Tjiri^iym. ^Mi^-ym^^mmmtLr^ 

L- (CH2) p (CF2) q (CH2) r~COOH 
t/ra. #^MC0~1 5©SiSt. 1-1 SOS 

;l/4^;va cm L < aMSiSt 1 ~ 5 ) . 7 -y 

y 'ymmmtiMmm^j^t^ymt lth. m l < 

a^©MSa*^2~2 0. J;J3$fSL<a4~2 OTfe 

* i/^^)-»tt©ffiS(tt*^ffiT L. mm^ ^ mum ^ 

K*a 4 ~ 1 8 mommx n'mmmmm * ^it^ ym 
(Dyymm^mm^L^\ 
[0 2 9 -1 ] $ft. my y mmmntc^mmm^^i^ 

-^yiymt LTii, !^^dfmi}^7 -2i), ,tD»SL<a7 

- 1 :> '-e& >) , L < t.t 7 - 1 1 T^^^^mtl 

tea. emm ««emm :^7hx^. 

hx-Ms 7yh'7'b:y:f])\yir^ym. mWyV'y'tyti 

iv-if^ym (CUT. mmmbLTii7^i^)vm. 7i\^u 
+^>a. -mm. )\xivyw.^. 7^)-i^m. 7yiv 
m. 7y)vt^ym. =-vx2m. 7)v^)v^tm. 7v 

-/V^irmiiWi'f^ti^:) ^©^SK*;l/>fSv^(D7 -y 

mmmmmf^n^. mMm. 

SK®7-y^m^*W^ bi/^ 

[0 2 9 5] cn^yymm^-mm-snrcmmm$>^ 

lc^^t^ykmm^<D 1 fflK±;b^7-ySM?T-««^n 

E'imm ti ;!/ ^^vm^x-yjiytu y 

So 

[0 2 9 6] $f L < a. ±t2©<i ^ ^7 -y ^M?TH 
^ * "^7 t L T ^ i^Mt^ft 



(107) 
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»SL<aTfB-«S (I) ~ (III) T-astisft^ 



^29 RjB 



R31 R32 Ras R34 

(0 



[0 2 9 7] 
[ftl 5 5] 




R1B ^ R19 

(III) 

[0 2 9 8] (±taS4i. Ri ~R37 li. ^^nmc. 

- a. ^i>3S: < t 1 o©7 -y SM?T-««$n/cBIMK 

t/ Hi: 7 -N - 7 ;]/ :t n 7f # * ;l/ y ^ (D r :^ :t y T <fe «3 ^ 

ft tclif s L < nmmm 4 f@t:^±©7 ^B«r7i/^;i/* 

[0 2 9 9] -mA (I) ~ (III) icmf^. Ri~R 
j;t/\ ><^;l/a. x^;l/a^ fu\£)l&. n-f=f)l 

m. sec-f=f?m. t-7g^;^a<Dj;dSMSiS[i 
~4fi©fe©*w6nSo stt7;i/^;i/atLTa. 

B«a^WLTfe<iv^. >'^D^Dkf;l.a. v'^n-^y * 

©*^W6tl2.o Ri~R37 ©7;l/3^yStLTa. 
y<^^yS^ xh:^-i/S, tiFu^yxh^yS. :/u 
t^^iym. n-7h^yS. -fy^'h^yg. sec- 

fe©*We>ti?.o Ri~R37©/Nn^~yj|C?tLT 

a. 7>ySM?. mmm^. ^mm^. mmm^^mif 
a. hy;i/a. ;^h^s/7xx;i/a. ■t7^;i/a»®M 



MSiS[l~4f|ftlwr;brj-t->i|, ^NnyyS? (7-y^ 
-;^a^ MSa2~6fi(D7;i/^x;i/a. ^>7/a. i; 

xhDa^TbWsnso 

[0 3 0 0] *^H^T€ffl?n«-l!5S (I) ~ (II 
I) T-^^ns 3- Hx'^Aft;-a-t($.«VHi;X;^*x'^ 

a. M*;i^jp'y« (-co OH) (DyKmrn^f^mmLTc 

r-ty (-C0 0-) T-afeSo 
[0 3 0 1] KTic^ mM^^'r*^ *^H^acn?. 
ici®s^nsfe®T:-as:i/\ -mA (I) 

^^^fflcmM ( I - 1 f ) ~ ( I ~3 6 f ) : 
[0 3 0 2] 
[ftl 5 6] 



#11 2002-323768 



[0 3 0 5] 
[ftl 5 9] 



F-^^-COO (l-20f) 
F F 

0-(n)CBH,T CFaCFjCOO" (l-21f) 



0-(n)CBHi7 Br— <^^_J|)-CCXf (l-2Zf) 
F 

^^I^-Q)-NHCO(CH2)bCH3 CF3(CF2)3C00 (l-23f) 
<^^f^-^^)-NHCO(CH2feCH3 CF3(CF2)7COO" (l-Z4f) 

(H~0)"^+ CF3(CF2),oCOa 

(I-25f) 



■1+ CF3(CFdioCOO- 

(I-26f) 



^1+ CF3(CFdioCOO- 

(l-27f) 



1+ CF3(CF2)i2COa 

(I-28f) 

^^-|h^||+ CF3(CF2)i2COO- 

(I-29f) 



1+ CF3(CFdisCOO- 

^ (I-30f) 

F F 

(1-310 



■1+ CF3(CF2)gCOO- 

Cl-32f) 
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[0 3 0 6] 
[ffcl 6 0] 



1+ CF3(CF2)7CH2CH2COO- 

(I-33f) 



CHaCCHalsCFsCFaCCX)- 

Cl-34f) 

( A^^O^^-" CF3(CF2)7CH2CH£COO- 

(I-35f) 

( ~hO^'■' CF3(CF2)sCHaCH:COO- 
(I-36f) 

[0 3 0 7] -mA (II) T-«$ns«^^ffl©m 

m (li- 1 f ) ~ (ii~6 7 f ) : 
[0 3 0 8] 
[ft 1 6 1 ] 



CF3COO (ii-ifi) 

CFjCFaCOO' (I l-2f) 

CFs(CFa)iCOO" (| |-3f) 

CF3(CFa)3COO" {\\-Af) 

CF3(CFj),COO (||_5f, 

COO' (I l-6f) 



COO" ^""-8f) 



COO' <M-8f) 



3 0 9] 
1 6 2] 
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[0 3 10] 

COO" (II-10D [ft:i6 3] 



CFzHCOO" 
CF2CICOO" 



F-^KCOQ- (11-140 
F F 

CF3CH(OH)CO(5 (||_i5f^> 

{CF3)zC(OH)COO (||-i6f) 

HO-<Q>-COO'" (IM7f) 
F 

CF8(CF2)iapOO" (||-iBf) 



#P»1 2002-323768 



CF3(CF2)3COd" (, |_24f) 



F-H^^COO' (II-Z60 
F F 



(CF3)jC(0H)CCXJ" Cl t-Z6f) 



CF3(CF2)7COd" (11-270 



CF3(CF2)2COCr (ll-28f) 



#P»1 2002-323768 



0Me-^2^S*^ CFjCICCX)- (ll-29f) 



S* CF3(CF2)3COO (I \-30D 



MeO 



— <Q)^S * CF3(CF2)2COO~ (1 1-311^ 



F-^^COO^ (ll-32f) 
F F 



(~H0^®* CF3COO" (I l~33f) 

(~H0^^* CF2HCOO" (ll-34f) 

(H~0)7®* CF^(CF2)2COCr (ir-35fl 

[ftl 6 6] 
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[0 3 16] 
[ftl 6 9] 



(O}^ CF3{CF2)ioCOO- (-|-0)"®+ CFsCCFdioCOO- 

nBuO-Q>-^^ CF3(CF2)i(yC0O- "O*"^^^ CF3(CF2>ioCOO- 



-|-^Q>-^^CF3{CF2)icCOO- 0"®^t 

Cri-5310 cn-54iO 

(Q^3®* CF3(CF;ii2COO- (-|-^-S+ CFs{CFd,siCOO- 
ffl-56f) 

P P 

nBuO-Q-^^F3(CFdisCO0- -|-HQ>-S^CFa(CFd,aCOO- 

Cir-57f) ai-58f) 

(II-59f) F F*" tll-60f5 F F 



(0^3^^ CF3(CF2)7CH2CH2COO- 



;S+ CF3(CF2)9COO. 
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[0 3 17] -les (III) 

m\ (III-l f) ~ (III~4 f) : 
[0 3 18] 
[ffcl 7 0] 



_|-<Qks+_^ CF3(CF2)^HjCH2COO- 
W (11-63 f) 



^Lsf cn-64f) 

( 0^3®"" CHs(CHa)5CFjCFsCOO- 
CII-65f) 



CH»(CH2)7CF2CF2COO- 
(^^3®* CFsJCFjjTCHaCHz-S-CHjCHzOOO- 

ar-67f) 



2 CF3COO" (III-l f) 



■ ®^~~*0 / ^ ^ {CF3)jC(OH)COd ( II 1-2 10 



S 2 F— <^^^COd" (III-3f) 
F F 



shQ)-|-S 2 CF3(CF2)3C00 (III-4f) 
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[0 3 19] ^cDim^mm^mcommi (iv- 1 f ) 

~ (V~4 f ) : 
[0 3 2 0] 




(IV-lf) 



O F F 



O 

O 
) 

o 

N-O-LfCF^aCFa (IV-3fl 
O 




[0 3 2 1] ±fB-)©i^ (I) Tm^n^it-^mii. m 

iCctD^fiScnrtlT-feSo (II) . (III) 

y -;i/x;i/* - z./ N ^ -f F ^»iS-r s t ^ 

- F - >> t >>T y ^ F ^ corn 
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M ^ -f F ©il]7j<^^»a sic i o Tf# 2. cl t T § 2. o 
[0 3 2 2] 7-:tygP^^tLT©7-y»mStl/c* 

)Vt^ym.ii. f-n^y-tf-i/ayri ^-rnv-rSt tv^ 
fcti^) feL<a:ty3><y-tr-v3yri c^tynv- 

^*^?.w*^nsfe©^fflt/^/cfe©fe»SLv\ ens® 

: ttS^^iv'-xAi/-, 1987) ©117-11 

8^— J/^. rChemistry of Organic Fluorine Compo 
unds IIJ (Monograph 187, Ed by Milos Hudlicky and 
Attila E. Pavlath, American Chemical Society 199 
5) ©7 4 7 - 7 5 2-^->>'lc:tHigStlTV^§o f-P^ 

[ 0 3 2 3 ] ftrYt'^J a t ftfY^J b ~ d ©IM©S«|:t 
i.t, iilj-.'i? 1 1 - I) 0 1 , iii':j;L<t.t 1 1-10 
1 . mdM'ik L < li. 2 1-1) 1 TcJoS,,, itd'Y'J] a t 

0. 5~2 0S«%. »SL<ttO. 7 5~15S« 
%. j;D»SL<ai~l 0S«%(D®HT2fe«o 

[0 3 2 4] <Fy7x:^;l/X;^*-'>iA/-f7nD7 

^yX;^^-}-^ir--^ (VlI-4) ©■^ij)c> F y 7x:::;l/X 
;P.-}-^:^'^A3-y F 2 0 g^^^?y-;l/5 0 0ml tdig 

ciiuc^ftsii 2. 5 g^m^rmuTimm 

mWi\nyi-yuuf^y7.}\^t^=.v'yr^/yY\ 4. 9 

y:/Dlf;l/X— r;l/3 0 0ml ^iII^T+^)-lc«ffLfc 
i/V y 1^ ;l/x-x;l/^r * F T^m < 2 
40 0« D ® L fco f# 5 n^c?tt«»^«JI^^-r « B S^^^ 

*M 8 gffsnfco 

[0 3 2 5] < F y 7x:^;FX;FiF:^'^Z. 4 - Fxi^ 
;l/-t>ir >X;l/iFJf-- F ( P A G 4 - 1 ) ©ia-JiSc> F y 
■7x:^;FX;F*;:^'^Z.3-i>'F 1 0 g^><^X-;F5 0 

om 1 c.m^m.itUA. a a g^m^rm 

ST 4 iff PtSMff Lfco Sm^iSii LTMt^tf^M^i/^ 
fcft. c: 4 - Fx>';V-<i/-tr i/X;!/*::: ^ r 
'>-y F4. 6 7 g^&IlD^. <l®?gffi;&f«ISL^Co ffStl 
/£:?tt«!^tc>>''l'y/ntf;Vx-r;l/3 0 0ml ^to^T 
50 +^Mc«ffLfct^. >>"-ry:/ntf;i/x— r;v;&x*>'F 
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[0 3 2 6] <hy7x:^;i/X;V*-»l'2.y-f7nD^ 
y^yx-h (ii-4f) (D^f^>hvyx.-)ix)it- 

:^'^Z.3-i>"F2 0 g^^^/-)l5 0 0ml iCfSM^ 

tf;l/X-x;l/3 0 0ml ^llII^T+^)-lc«ff Lfc^. 
y :/D tf If ;i/x-x;i/;&x* h < 2 

r250_j}j_r252 
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8 gm^nrco 

[0 3 2 7] *5gBj!<D»jSci^tc;tt, ^mummt-^^^ 

i;LvHt:¥W3SiitUT. Ties (A) ~ (E) MM^ 

[0 3 2 8] 
[ftl 7 2] 



■ (A) 



-N-C=N- - (B) 



^254 ^ ^255 

[0 3 2 9] Mic»s Lt/Ht^i^a. mmmmmt-^ 
v^nf*MtLTa. Tte-ifts (F) T-«$nsft^ 

[0 3 3 0] 
[ft 17 3] 




(F) 



- (C) 
... (D) 



- (E) 



[0 3 3 1] S (F) tp. Y. Za. -Nf- 

mmtLTli. fi*^»5[l~6fi©7;l/^;l/S. 7y-;l/ 
;V+;l/S*^W5n«o M^c^ -ISS (F) T^^ti^ 

So 

[0 3 3 2] 
[{fcl 7 4] 



(121) 
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GO ao w <:i>" 

Me 

o) Q.:^ a:) a:? 



H 

[0 3 3 3] ±B(Drpl:'h. 1 . 8 ->>'r-f'lf i/^a 
[5. 4. 0] '^^'x*-7-XX K 5-v*7-ftr 
i/^'D [4. 3. 0] yi--5-x.yffmm^L\^\ 10 

[0 3 3 4] -^^^icmrj:^mmmm(Dmmm^^ 

5 / tf u i^"^'^ smfe L < = y r;y4^;ytf 

< a*M«to tf y 5 i^y. mmi> l < a*M«co:/u 

a. 7)1^)1^7 ^/m. 7^/7v-)m. 7^)-i\^7 

^ya. 7;i/^;i/a. 7;i/3^>'a. 7>';i/a. rv^n 

^^i/a. ry-;i/as 7u-;i/:t^>'as -hna. ?]< 

^a. i/7/aT^So 30 

[0 3 3 5] #lc»SL!/^fl:^!|%i;LT. 
1 , 1 -i>"yf-;l'^~7->>"X 1,K 3,3— rh^y 
2-75ytfUi>'y, S-TS/tfU 
4-7 5ytfUS>'X 2-S>'y^7l/r5y k;^U>>- 
X 4->>"yf-;l/75y t!y>>'X 2-i/x^;l/T5y 
ifUv^'x 2- (75y><^;W \i^}^Jy. 2-757 
- 3 -y U 2 -7 5 y - 4 ->< U 
X 2-75y-5-^^;Hf Uv^X 2-75y-6 
-y^;l/lfUv>'X 3-75yx^;l/lf U>/*X 4-7 

5yx^;ptf y>>'x 3-75y tfnys>'x tf^^s>" 4o 

X N- (2-75yx-9^;l/) l:f-x^i>'y, N- (2- 
75yx-9^;l/) tf-^yi/"X 4-75y-2 , 2 , 6 . 6 

-f- h ^y -^^yvtf^ y 4 - tf-< y i>v tf-s y =j 

X 2— f 5ytf-^yi>'X 1 - (2-75yx-f;l/) 
tfnyi>"x tf^y-;K 3-75y-5-y-f;l/H^ 
y-;K 5-75y-3-y^;i/- 1 -p-hy;!/^^ 
y-;K if^s^'x 2- (75yyw -5-y^;i/ 

tf^>>'X \i')^i?y. 2,4-i>'75ykfy5>>'X 

4,6-v>'iiFn:^^iytfy5i>'x 2-tf^y~yx 3 
-tf^yy^', N-75y*;V7*y^'. n- (2-7 so 



5 y x^;i/) ^ * y h y y = ^^~y 
h y -73.=.^ 5 ^y~-;i/. y x:::;i/-r 5 ^~y~ 

[0 3 3 6] cin?.®^gsffiattft^a. 

o^fflaa. «)tttssgfi)^sc*^ M^^o 1 00s 

«g|5tc:t^L. ]m. 0. 0 0 1-1 OS«gP. »a;L< 
ao. 0 1 ~5SagPT-JDSo 0. 0 0lSMg|5*?ST 

ti±iB«)^*^f#e.n*i\ -7?. 1 os«gp^s^§t 

[0 3 3 7] *^H^©fl:¥ti*siJ3i<v'VJ>'x MMtiic 

X y -;l/tt O HS^ 2 « ft^ft^^^WS -ti: 

[0 3 3 8] *fg0^©^7tttSflglM1^t<:a. ^®?gtt 

x^by^>> y ;l/x— r;l/. #y ^^--t->x-/- U-^'Xr 7 
y;bx— r;K :i<y^^^>X9'l^y-L':;-;l/X-7-;K ^- 
y ;t4^i/x^L/y;i- U-f ;l/X-f ;P»©i}< y ;^-+i/x^ 
P ^'7;l/^;l/x—r ;J< y ;t ^ v'X^ ^ 
7xy-;l/x— r;K ;i<y :t+i/x^lxi/yx;l/7xy 
-;l/x— r;V^©^1^ y i/x^ u y 7;l/:^^;l/7 y ;l/x 
:r}^y;i-4^i/X^L-y • .-}^y;^-:^^i/7°ntfL->' 
7n'y^?n.-}fy -7-11, y;i/i£^?y^y^>>lx- y 
;Hf y/'N;i/ = f— h. y;Hi~5?y^y x-r7L'- 

y;Hd~5?y^y:tbx-h, y;i/H:^y h y;^-^x 
- h , y ;i/ If ^ y h y 7 h ^© y ;P ^ ysiM 
^xxx;l/?W. ;i<y;t^iyx^p>'y;l/ii^>'^y9'i7 
P-h^ :i<y;t^>'X^lx>'y;l/lf^>'^y/^;l/5f— 

;i^y;t^>'X^l^>'y;l'li:5f>'^yXf-7l— 
;J< y ;t^>'X^l^^'y ^ >' h y :t Px- h . y :t 
4^S/x^l.yy ;l/tf ^ y h y Xr 7 L— h y ^^^^ 
j/x^ by y ;H£ ySgM«xxx;HI^© y y^ 
Wffirgtt^lJ^ xyh-y7°EF30K EF303. EF 

3 5 2 m^m\m. («) ») . y r -y y f 1 7 

K F173. F176, F189, R08 

(«) S) . y n^- F F C 4 3 0. F C 4 3 1 
(ffiS:xy-xi:, (M) S) . 7'9-t;^7-FAG 7 1 
0, ^?--yDyS-3 8 2, SCIOK SC102. 
SC103. SC104, SC105. SC106 (M 

4-^ty*°y v-KP 3 4 1 mmit'^xm (m M) ^ 



(122) 
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n-No. 75. No. 95 (it^?±?E6Mt¥l^ 

(M) S) . hn-f y';l/S-3 6 6 (hD-r^5*;l/ 
m© t . 7 -y S /£ a ^> y n y^^ffi!S14MA^-ii 

1tO. 0 1S«%~2S«%. iifSL<ao. Olfifi 
%~ 1 S«%T-SSo cltl6©:??ffi?gttffla 1 
S§VHi2aJX±^fi*-a-t3-l^Tfflt/^SC:t*^T-^So 10 
[0 3 3 9] Tf2lcWSJ;as^)-«Ji^ffl^ 

/y. p,p' -r h^^^;P>>'75/-^yy7x/ 
X p,p' — r h^x^;l/x^;l/75y^^'y~7xy 
X 2-i'uu=^t^'^yhy. yyhuy, 9-xh 

y3i/=f-Tiyy^ <yiyjiVs 7'>Viyy:tlyyiys <y 20 

r^h^-bX 9-y';t':tP/>'s 7-bh7xyx 7 
x-fyhPX 2-:^hP7;P:tPX 5-:::hD7-b 

i-yf-y. <yV^/y. 2-^uu-a-=.yu7- 
N-7-b^;l/-p--hn7-i;x p--hn 

N-7-bf-;l/-4--hn- 1 — 
5X tf^'^SHs 7>'h^4^yx 2-x^;l/7>'h 

2-tert-7^;l/7^'h^^yX 1,2- 
-<;>'X7>'X9^y X 3 ->< 1 , 3 - v^7-f - 

1 , 9 -^yX7yxnx -y^y^ivyt vy. \ .2 30 

-■f7h+yX 3,3' -tl)\^f^-)\y-\£7. (S,7- 

^l'! cl tl t C PI £ $ tl S © T a * V \ 

[0 3 4 0] 3if»c^frs!§»tt*ffi}iSiJ:§:7xy 
-;H4 0 HS^S 2 m\:xmt S f b^l^ t LT fi. ;K U 

ft-^^tca. 7xy-;^S^ 7nD^;l/>/ 
X yuu^^)\'i/ F\ 2 , 3 , 4 - h U t FD^^y^yy 
7xyx 2,3,4,4' -7-Y'7\^Yn^iy^y'/y 

xyx a, a ,a - F V X (4 -t Fn^^iV^x- 4o 

;W - 1 , 3 , 5 - h U -f y yn tf ;i/-<;y -gy, h 'j x 

u^yyx:^;!/) x^y, i,r -lfxr4-t;Fu 
^y7x:^;i/) y^'n-N^^^^J-y^^a&So 

[0 3 4 1] ifmm\t'^mw,m.f^i^i'i^7. v^im 

a, x^i^ys^'^D^-TF. s/^P^^^+J-yy. s/^P 
-<y^fyy. 2-'\y^yy. y-yf-ny^Fy. y 

^;l/X9^;l/^ F y. xf-ixy^'ijn-;l/tyyg^;l/x- so 



242 

■r;K x^l^y^'y 3-;l/^yx^;l/X— r;K 2-y 
F^>^x^;l/7-b-r-F. x^l^y^'y yx^ 
;Fx— r;F7-bf— F. yntfyy^~U 3-;Fty y -9^ 
;l/X-r;K 7°n tf yy^^'U 3-;Fty y ■9^;Fx-f-;F 
7-br-F. F;Fxy, Mx^;K ?L»y^;K ?L« 
x-9^;l/, y F^y7°ntf;^-yay-:f;K xF^yyntf 
^y^x-9^;l/, kf;FH:yffiy-9^;K tf;FE~yffix-9^;F, 
if;Ft:y^ypif;K N. N-yy ■9^;F*;FA75 F. 
v*y^;l/X;l/*^>'F. N-y^;l/ifDU Fy. -rFy 

[0 3 4 2] ±t2ft¥Ji*S^^y*^i^*XFe«i«ffi 

*a0ms?(DS}gic^ffl$nsj;^^ss (M: yy 

ny/i^ffift-yynyffia) iicxtf-f-. 

»)t y ^tf v^JJifi-r § ii t j; a$!f * y yx 

F/^^^-y^f#Scli;A^T-§So 

[0 3 4 3] ^fgHfl^fb^tiSM^Kyyyx FIMtl© 
y^i.. M^^^Fy^i.. 'r-<m.i-v')'^h. vym-t 

hVyi.. ^^^^m-ThVyh. 7yt-77K^©*ft 

mr)i±ivm. x^;P7 = y. n-yDtf;y7 = y^© 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a positive resist composition 
for electron beams. X-rays or EUV rays in wliich tine resist pattern 
profile and changes in the line widtii in the post exposure period in a 
vacuum chamber are improved. 

SOLUTION: The positive resist composition for electron beams, 
X-rays and EUV rays contains a resin expressed by formula (X) 
which has acid decomposing groups of a specified structure and is 
decomposed by the effect of acids to increase the solubility with an 
alkali developer, and a compound which produces acids by irradiation 
of active radiation. In general formula (X), R1 and R2 may be same or 
different and each represents a hydrogen atom or a 1-4C alky! group, 
R3 and R4 may be same or different and each represents a hydrogen 
atom or an alkyi group which may have substituents, Z represents a 
phenyl group or an alicyclic group which may have substituents and 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. ***+ shows the word which can not be translated, 
3.1n the drawings, any words are not la'anslated. 



CLAIMS 



[Claim(s)] 

[Claim t](a) A positive type electron beam, X-rays, or a resist composition for EUV containing resin in which 
has a structural unit containing a basis shown by following general formula (X), it decomposes by operation 
of acid, and solubility over an alkali developing solution increases, and a compound which generates acid by 
the exposure of (b) active radiation. 
[Formula 1] 




f J?\ 



m is an integer 1 to 20. 



Among general formula (X), R1 and R2 may be the same, or they may differ from each oWier, and express the 
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alkyi group of a hydrogen atom or the carbon numbers 1-4. R3 and R4 may be the same, or they may differ 
from each other, and express the alkyI group which may have a hydrogen atom or a substituent 2 expresses 
the phenyl group or alicycle group which may have a substituent. m expresses the integer of 1-20. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the positive resist composition used for manufacture of 
semiconductor intep-ated circuit elements, the masks for integrated circuit manufacture, etc. 
[0002] 

[Description of the Prior Art]As a positive type photoresist composition, there is a chemical amplification 
system resist composition written in a U.S. Pat. No. 4,491,628 specification, the European patent No. 29,139 
specification, etc. A chemical amplification type positive-resist constituent is a pattern formation materia! 
which makes an exposure part generate acid by ttie exposure of radiation, such as far ultraviolet light, 
changes the solubility over the developing solution of the irradiation part of active radiation, and a 
non-irradiation part, and makes a pattern form on a substrate by the reaction which makes this acid a 
catalyst. 

[0003]Three component systems to which the above-mentioned chemlcai amplification type positive-resist 
constituent changes from alkalis soluble resin, the compound (photo-oxide generating agent) to which acid 
is generated by radiation exposure, and the lysis inhibition compound to the alkalis soluble resin which has 
an acidolysis nature group. It can divide roughly into the two-component system which consists of resin 
which has a basis which decomposes by a reaction with acid and serves as alkali soluble, and a photo-oxide 
generating agent and also the resin which has a basis which decomposes by a reaction with acid and serves 
as alkali soluble, the low molecule lysis inhibition compound which has an acidolysis nature group, and the 
high Brit system which comprises a photo-oxide generating agent 

[0004]In JP,9-319092,A, it is indicated noting that the resin which introduced the acetel group which 
introduced oxy connection has an effect in a standing wave reduction effect etc. In JP,1 0-221 854,A, resin 
with the unit of a substitution acetel group is Indicated. However, In the resin which has these acetal groups, 
when rt used as an electron beam resist, the resist pattern obtained by the influence of electron beam 
back-scattering appearing strongly became a profile of reverse tapered shape. An improvement of the line 
width variation by the length soaking time in the inside of the vacuum chamber of an electron beam 
irradiation device was also desired. 
[0005] 

[Probtem(s) to be Solved by the Invention]The purpose of this invention as resist for an exposure by active 
radiation, such as an electron beam. X-rays, or EUV (Extreme Ultraviolet), A pattern profile's shape 
obtained is excellent, and also it is in providing the chemical amplification type positive resist composition in 
which the line width variation by the length soaking time in the inside of the vacuum chamber of irradiation 
equipment has also been improved, 
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[0006] 

[Means for Solving the Problemjlt is using a positive resist composition which has a compound which has an 
acidolysis nature group of a specific structure, the above-mentioned purpose is attained, and this invention 
person came to complete this invention, as a result of inquiring wholeheartedly in view of this actual 
condition. That is, a positive resist composition conceming this invention is the following composition. 

(1) It has a structural unit containing a basis shown by (a) following general formula (X), A positive type 
electron beam, X-rays, or a resist composition for EUV containing resin in which it decomposes by 
operation of acid and solubility over an alkali developing solution increases, and a compound (acid generator) 
which generates acid by the exposure of (b) active radiation. 

[0007] 
[Formula 2] 

m / ^ \ 

— 0~C-0"f-C { ■'■■Z (X) 
E2 \ R4 /m 

[0008]Among general formula (X), R1 and R2 may be the same, or they may differ from each other, and 
express Hie alkyi group of a hydrogen atom or the carbon numbers 1-4. R3 and R4 may be the same, or they 
may differ from each other, and express the alkyi group which may have a hydrogen atom or a substituent. Z 
expresses the phenyl group or alicycle group which may have a substituent. m expresses the integer of 1-20. 
[0009]The following composition can be mentioned as a desirable mode. 

(2) A positive type electron beam. X-rays, or the resist composition for EUV given in the above (1) being 
resin in which resin (a) decomposes by the operation of acid which has a structural unit shown by following 
general formula (I) and general formula (HI), and the solubility over an alkali developing solution increases. 
[0010] 

[Formula 3] 




[001 13R21 expresses a hydrogen atom or a methyl group among formula (I) and (in), and R23 expresses a 
hydrogen atom, a halogen atom, an alkyi group, an aryl group, an alkoxy group, an acyl group, or an acyloxy 
group, n expresses the integer of 1-3. W expresses the basis shovm by the above-mentioned general 
formula (X). 

[0012](3). Resin (a) has a structural unit shown by following general formula (I), general formula (II), and 
genera! formula (III). A positive type electron beam. X-rays, or tfie resist composition for EUV given in the 
above (1) being resin in which it decomposes by operation of acid and the solubility over an alkali developing 
solution increases. 
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[001 3] 
[Formuia 4] 




(I) (ID 



121 




[0014]R21 expresses a hydrogen atom or a methyl group among formula (I) - (III), R22 expresses the basis 
which is not decomposed by operation of acid, and R23 expresses a hydrogen atom, a halogen atom, an alky! 
group, an aryl group, an alkoxy group, an acyl group, or an acyloxy group, n expresses the integer of 1-3. W 
expresses the basis shown by the above-mentioned general formula (X). 

(4) A positive type electron beam, X-rays, or a resist composition for EUV given in (3), wherein a ratio of a 
structural unit shown by following general formula (1), general formula (11), and general formula (III) satisfies 
conditions of the following ** - **. 

** o.io<(i) / (i)+(ii)+(ni)<o.25** 0.01 <(ii)/(i)+(n)+(ni)<o.i5 ** (i)> (n) 

** 0.5<(I)/(I>Kn)<0.85 ((I), 01), and (IH) express respectively a molar fraction of a structural unit shown by 
general formula (I), general formula (11), and general formula (HI) among a formula.) 

[001 5](5) a formula — (X) — setting — R — one — and — R — two -- at least — one — a carbon number 
— one - four — a straight chain — or — branching — an alkyi group — it is — things — the feature — 
carrying out — the above — ( — one — ) - ( — four — ) — either — a statement — a positive type electron 
beam — X-rays — or — EUV — ** — a resist composition . 

[Q016](6) A compound which generates acid by the exposure of the above-mentioned (b) active radiation by 

the exposure of active radiation. A following general formula (A-1) which generates sulfonic acid, (A-2), 

(A-3), A positive type electron beam, X-rays, or a resist composition for EUV given in either of 

above-mentioned (1 ) ~ (5) being at least one sort in a compound expressed with (A-4), (A-5), (A-6), and 

(A-7). 

[0017] 

[Formula 5] 
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(A-1) 



X" 



(A-2) 



[0018]Into a formula (A-1) (A-2), - R5 may be the same, or may differ from each other, and show a 
hydrogen atom, an alkyi group, a cycloalkyl group, an aikoxy group, a hydroxy group, a halogen atom, or a 
-S-Rg group. Re shows an alkyl group or an aryi group. . [ whether X "has at least one basis chosen from the 
groups of the alkyl group of ei^t or more branched state or annular carbon numbers, and an aikoxy group, 
and ] . [ whether it has at least two bases chosen from tJie groups of straight chain shape, the alkyl group of 
4-7 branched state or annular carbon numbers, and an aikoxy group, and ] . [ whether it has at least three 
bases chosen from the groups of straight chain shape or the alkyl group of 1-3 branched state carbon 
numbers, and an aikoxy ^oup, and ] The anion of the benzenesulfonic acid which has 1-5 halogen atoms, or 
has an ester group of straight chain shape or the branched state carbon numbers 1~10, naphthalene 
sulfonic acid, or anthracene sulfonic acid is shown. 



[0020]Among a formula (A-3), R7 - R,o may be ^e same, or may differ from each other, and show a hydrogen 
atom, an alkyl group, a cycloalkyl group, an aikoxy ©-oup, a hydroxy group, or a halogen atom respectively. X 
"is synonymous with the above, m, n, p, and q show the integer of 1-3 respectively. 
[0021] 
[Formula 7] 



[0019] 
[Formula 6] 
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[0022]Among a formula (A-4), R„ - R13 may be the same, or may differ from each other, and show a 
hydrogen atom, an alkyi group, a cycloalkyi group, an alkoxy group, a hydroxy group, a halogen atom, or a 
-S-R^ group. Re and X 'are synonymous with the above. I, m, and n may be the same, or may differ from 
each other, and show the integer of 1-3. When I, m, and n are 2 or 3 respectively, the ring which comprises 
each 5-8 elements in 2-3 R,, - R13 which two pieces combine with each other and contain a ring, 
heterocycle, or an aromatic ring may be formed. 
[0023] 
[Formula 8] 



[0024]Among a formula (A-5), R,^ - R^ may be the same, or may differ from each other, and show a 
hydrogen atom, an alkyI group, a cycloalkyi group, an alkoxy group, a hydroxy group, a halogen atom, or a 
-S-Rg group. Rg and X ' are synonymous with the above. I, m, and n may be the same, or may differ from 
each other, and show the integer of 1-3. When I, m, and n are 2 or 3 respectively, the ring which comprises 
each 5-8 elements in 2-3 R,^ - R,6 which two pieces combine with each other and contain a ring, 
heterocycle, or an aromatic ring may be formed. 
[0025] 
[Formula 9] 




(A-5) 



O 




)N— OSO2Y 



X, 




CA-6) 



[0D26]A straight chain in which Y may have a substituent among a formula (A-6), branching, an annular alkyI 
group, an aralkyi group that may be replaced, [0027] 
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[Formula 10] 




R49 



[0028]It comes out and the basis expressed is shown (R31 - R51). The straight chain which may be the same, 
or may differ and may have a hydrogen atom and a substituent. Branching, an annular aikyi group, an alkoxy 
group, an acyl group, the acylamino group, A sulfonylamino group, an aryl &roup, an acyloxy group, an aralkyi 
group, or an alkoxycarbonyl ^up. Or a formyl group, a nitro group, a chlorine atom, a bromine atom, iodine 
atoms, a hydroxy! group, Or a cyano group is shown, Rj, - R35, Rgg - R« and R43 - Rj, form five to 8 
membered-ring which two of each groups join together and consists of a carbon atom and/ or a hetero atom, 
and their potato is good. Y may combine with the residue of another imide sulfonate compound. The 
monocycie or polycyclic annular alkylene group which X may have the straight chain, branching alkylene 
group, and substituent which may have a substituent, and may contain the hetero atom, The straight chain 
which may be replaced, a branching alkenylene group, the monocycie which may be replaced and may 
contain the hetero atom or a polycyclic annular alkenylene group, the ailyiene group which may be replaced, 
and the aralkylene group which may be replaced are shown. X may combine with another imide sulfonate 
residue. 

ArrSOa-SOrAr^ (A-7) 

Among a formula (A-7), Ar, and Ar^ may be the same, or may differ from each other, and show an aryl group 
which is not replaced [ substitution or ]. 

[0029](7) A compound which generates acid by the exposure of the above-mentioned (b) active radiation by 
the exposure of active radiation. A positive type electron beam. X-rays, or a resist composition for EUV 
given in either of above-mentioned (1) - (5) being at least one sort in a compound expressed with a following 
general formula {PAG3) and (PAG4) which generate sulfonic acid. 
[0030] 
[Formula 1 1] 

{PA63} (PA64) 
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[0031 ]Ar' and Ai^ show respectively the aryl ^oup which is not replaced [ substiUition or ] independently 
among a formula. R™, R^"*, and R^'' show respectively the alkyi group which is not replaced [ substitution 

or] and an aryl group independently. Z' shows tiie sulfonate anion which has at least one fluorine atom. Two 
and Ar^ of R^"', R^"*, and the R^''^ and Ar^ may be combined via each single bond or substituent. 
[0032](8) A positive type electron beam, X~rays, or a resist composition for EUV given in the above (7) 
characterized by a thing of a compound which furthermore generates sulfonic acid which does not contain a 
fluorine atom by the exposure of active radiation, and a compound which generates carboxylic acid by the 
exposure of active radiation for which either is contained at least. 

[0033](9) A positive type electron beam, X-rays, or a resist composition for EUV given in either of 
above-mentioned (1) - (8) containing a cyclic amine compound further. 

(10) A positive type electron beam, X-rays, or a resist composition for EUV given in either of 
above-mentioned (1) - (9) containing a fluorochemical surfactant, a silicon system surface-active agent, or 
its both further. 

(11) A positive type eleciron beam. X-rays, or a resist composition for EUV given in either of 
above-mentioned (1) - (10) by which a compound in which it decomposes by operation of acid and solubility 
over an alkali developing solution increases being included further. 

[0034] 

[Embodiment of the InventionjThis invention is explained in detail below. 

(a)-1: The operation of acid which has a basis shown by the above-mentioned general formula (X) 
decomposes, As an alky! group of R1 in resin general formula (X) in which the solubility over an alkali 
developing solution increases, and R2, the alkyI group of 1-4 carbon numbers, such as a methyl group, an 
ethyl group, n-propyl group, an isopropyl group, n-butyl group, an isobutyl group, a sec-butyl group, and 
t~butyl group, is mentioned. R3 and R4 may be the same, or they may differ from each other, and express 
the alkyI group which may have a hydrogen atom and a substituent. Here, a straight chain, branching, and 
annular any may be sufficient as an alkyI group. It is 1-20 preferably [ it is desirable and ] as a straight 
chained alkyl group to the carbon numbers 1-30 and a pan, for example, a methyl group, an ethyl group, 
n-propyl group, n-butyl group, n-pentyi group, n-hexyl group, n-heptyl group, n-octyl group, n-nonyl group, 
n-deca nil group, etc. are mentioned. It is 1-20 preferably [ it is desirable and ] as a branched alkyl group to 
the carbon numbers 1 -30 and a pan. For example, i-propyl group, i-butyl group, t-butyl group, i-pentyl group, 
t-pentyl group, i-hexyl group, t-hexyl group, i-heptyl group, t-heptyl group, i-octyl group, t-octyl group, 
i-nonyl group, t-decanoly group, etc, are mentioned. It is 3-20 preferably [ it Is desirable and ] as an annular 
alkyl group to the carbon numbers 3-30 and a pan, for example, a cyclopropyl group, a cyclobuty! group, a 
cyclopentylic group, a cyclohexyl group, a cycloheptyl group, a cyclooctyl ^oup, a cyclononyl group, a 
cyclodecanoly ^oup, etc. are mentioned. As for one [ at least ], it is preferred that they are a strai^t chain 
of the carbon numbers 1~4 or an alkyl group of branching of R1 and R2. 

[0035]Z expresses the phenyl group or alicycle group which may have a substituent. As a phenyl group 
which may have a substituent as Z, the basis expressed witii the following formula can be mentioned, for 

example. 
[0036] 
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[Formula 12] 



[0037]R5 expresses the alkyl group which may have a substituent, the aryl group which may have a 
substituent, and the aralkyi group which may have a substituent. n expresses the integer of 0-5. 
[D038]A straight chain, branching, and annular any may be sufficient as the all^yl group as R5. As the straight 
chain or branched state all^yl group of R5, They are the carbon numbers 1-20 preferably [ it is desirable 
and ] to the carbon numbers 1-30 and a pan, For example, a methyl group, an ethyl group, n-propyl group, 
i-propyl group, n-butyl group, i-butyl group, t-butyl group, n~pentyl group, i-pentyl group, t-pentyl group, 
n-hexyl group, i-hexyl group, t-hexyl group, n-heptyl group, i-heptyl group, t-heptyl group, n-octyl group, 

1- octyl group, t-octyl group, n~nonyl group, i-nonyl group, t-nonyl group, n-deca nil group, i-deca nil group, 
t-deca nil group, n-undecyl group, i-undecyl group, n-dodecyl, i-dodecyl, n-tridecy! group, i-Wdecyl group, 
n-tetradecyl group, i-tetradecyl group, an n-pentadecyl group, i-pentadecy! ^oup, n-hexadeoyi ©-oup, 
i~hexadecyl group, n-heptadecyl group, i-heptadecyl group, n-octadecyl group, i-octadecyl group, 
n-nonadecyi group, i-nonadecyl group, etc. can be mentioned. 

[0Q39]They are the carbon numbers 1-20 preferably [ it is desirable and ] as an annular alkyl group of R5 to 
the carbon numbers 1-30 and a pan, Even when forming a ring with a carbon number to 20, annular alkyl with 
a substituent may be sufficient. For example, a cyclopropyl group, a cyclobutyl group, a cyclopentylio group, 
a cyclohexyl group, A cycloheptyl group, a cyclooctyl group, a cyclononyl group, a cyclodeca nil group, A 
cycloundecyl group, cycio dodecyl, a cyclotridecyl group, a cyclotridecyl group, A cyclotetradecyl group, a 
cycio pentadecyl group, a cyclohexa decyl group, A cycloheptadecyl group, a cycIo octadecyl group, a 
cyclononadecyl group, 4-cyclohexyl cyclohexyl group, a 4-n-hexyi cyclohexyl group, a penta nil cyciohexyl 
group, a hexyloxy cyclohexyl group, a penta nil oxy cyclohexyl group, etc. can be mentioned. It can be used 
if a substitution annular alkyl group except having mentioned here is also in a mentioned range. 
[0040]They are the carbon numbers 6-20 preferably [ it is desirable and ] as an aryl group of R5 to the 
carbon numbers 6-30 and a pan. For example, a phenyl group, 4~methylphenyl group, 3-methylphenyi group, 

2- methylphenyl group, 4-ethyl phenyl group, 3-ethyl phenyl group, 2~ethyl phenyl group, a 4-n-propyl 
phenyl group, a 3-"n-propyl phenyl group, A 2-n-propyl phenyl group, a 4-i-propyi phenyl group, a 3-i-propyl 
phenyl group, A 2-i-propyl phenyl group, 4-cyclopropyl phenyl group, 3~cyclopropyl phenyl group, 

2- cyclopropyl phenyl group, a 4-n-buthylphenyl group, a 3-n-buthylphenyl group, A 2-n-buthylphenyl group, 
a 4-i-buthylphenyl group, a 3-i-buthylphenyl group, A 2-l-buthylphenyl group, a 4-1:-buthylph6ny! ^oup, a 

3- t-buthylphenyi group. A 2H:-buthyIphenyl group, 4~cyc!o buthylphenyl group, 3-cycio buthylphenyl group, 
2-cyclo buthylphenyl group, 4-cyclopentyl phenyl group, 4-cyclohexyI phenyl group, 4-cycloheptenyl phenyl 
group, 4-cycloocta nil phenyl group, 2-cyclopentyl phenyl group, 2-cyclohexyl phenyl ^oup, 
2-oycloheptenyl phenyl group, 2-cycloocta nil phenyl group, 3-cyclopentyl phenyl group, 3-cyclohexyl 
phenyl group, 3-cycloheptenyl phenyl group, 3-cycloocta nil phenyl group, 4-cyGlopenthyloxy phenyl group, 

4- ~cyclohexyloxy phenyl group, 4-cycloheptenyl oxy phenyl group, 4-cyclo OKUTANIRU oxy phenyl group, 
2-cyclopenthyloxy phenyl ©-oup, 2-cyclohexyloxy phenyl ©-oup, 2-cycloheptenyt oxy phenyl group, 2-cyclo 
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OKUTANIRU oxy phenyl ^oup, 3-cyclopenthyloxy phenyl group, 3--cyclohexyloxy phenyl group, 

3- cycloheptenyl oxy phenyl group, 3-cyclo OKUTANIRU oxy phenyl group, a 4-n-pentyl phenyl group, A 

4- n-hexyl phenyl group, a 4-n-heptenyl phenyl group, a 4-n-octa nil phenyl group, A 2-n-pentyl phenyl 
group, a 2-n-~hexyl phenyl group, a 2--n-heptenyl phenyl group, a 2-n-octa nil phenyl group, a 3-n-pentyl 
phenyl group, a 3-n-hexyl phenyl group, a 3-n-heptenyl phenyl group, A 3-n-octa nil phenyl group, a 
2,6-clHsopropyl phenyl group, A 2,3-di-isopropyl phenyl group, a 2,4-di-isopropyl pheny! group, A 
3,4-dHsopropyI phenyl group, a 3,6-di--t~buthylphenyl group, A 2,3--di"t~buthylphenyi group, a 
2,4-di-t-buthylphenyl group, A 3,4-di-t-buthylphenyl group, a 2,6-di-n-buthy!phenyl group, A 

2.3- dhn-buthylpheny! group, a 2,4-di-n-buthylphenyl group, A 3,4-di-n"-buthylphenyl group, a 
2,6-dH-buthylphenyl group, A 2,3-di^i-buthylphenyl group, a 2,4-di-i-buthylphenyl group, A 
3,4~dhi-buthyiphenyl group, a 2,6-di-t-amyi phenyl group, A 2,3-di-t-amy! phenyl group, a 2,4-di-t-amyl 
phenyl group, A 3,4~di~t-amyl phenyl group, a 2,6--di-i-amyl phenyl group, A 2,3-di-i-amy! phenyl group, a 

2.4- di~i-amyl phenyl group, a 3,4-di-i-amyl phenyl group, a 2,6-dhn-pentyl phenyl group, a 2,3-di-n-pentyl 
phenyl group, a 2,4-di-n--pentyl phenyl group, a 3,4-di-n-pentyl phenyl group, 4-adamanthyl phenyl group, 
2-adamanthyl phenyl wroup, 4-isoboronyl phenyl group, 3-isoboronyl phenyl group, 2-isoboronyl phenyl 
group, 4-cyclopenthyloxy phenyl group, 4"cyclohexyloxy phenyl group, 4-cycloheptenyl oxy phenyl group, 
4-cyclo OKUTANIRU oxy phenyl group, 2-cyclopenthyloxy phenyl group, 2-cyclohexyloxy phenyl group, 

2- cycbheptenyl oxy phenyl group, 2-cyclo OKUTANIRU oxy phenyl group, 3-cyclopenthyloxy phenyl group, 

3- cyclohexyloxy phenyl group, 3-cycloheptenyl oxy phenyl group, 3-cycio OKUTANIRU oxy phenyl group, a 

4- n-pentyloxy pheny! group, A 4-n-hexyloxy phenyl group, a 4-n-heptenyloxy phenyl group, A 4-n-octa nil 
oxy phenyl group, a 2-n-pentyloxy phenyl group, A 2~n-hexyloxy phenyl group, a Z-n-heptenyloxy phenyl 
group, a 2-n-octa nil oxy phenyl group, a 3-n-pentyloxy phenyl group, a 3-n-hexyloxy phenyl group, a 

3- -n-heptenyloxy phenyl group, A 3-n-octa nil oxy phenyl group, a 2,6-di-isopropyloxy phenyl group, A 

2.3- di-isopropyloxy phenyl group, a 2,4-di-i$opropyloxy phenyl group, A 3,4-di-isopropyloxy phenyl group, a 
2,6"di"-t~butyloxy phenyl group, A 2,3-di-t-butyloxy phenyl group, a 2,4-di-t-butyloxy pheny! group, A 

3.4- di-t-butyloxy phenyl group, a 2,6-di-n-butyloxy phenyl group, A 2,3-di-n-butyloxy phenyl group, a 
2,4-di--n~butyloxy phenyl group, A 3,4-di-n-butyloxy pheny! group, a 2,6-di-i"butyloxy phenyl group, A 

2.3- di-i-butyloxy phenyl group, a 2,4--dH-butyloxy phenyl group, A 3,4-di-i-butyloxy phenyl group, a 
2,6-di-t~amyloxy phenyl group, A 2,3-di-t-annyloxy phenyl group, a 2.4-dtH:-amyloxy phenyl group, a 

3.4- di-t-amyloxy phenyl group, a 2,6-di~i-amyloxy phenyl group, a 2,3-di-i-amyloxy phenyl group, a 
2,4-di-i~amyloxy phenyl group, A 3,4-di-i-amyloxy phenyl group, a 2,6-di-n-pentyloxy pheny! group, A 
2,3-di-n-pentyloxy pheny! group, a 2,4-di-n-pentyloxy phenyl group, A 3,4-di-n-pentyioxy phenyl group, 

4- adamantyloxy phenyl group, 3-adamantyloxy phenyl group, 2-adamantyloxy phenyl group, 4-isoboronyl 
oxy phenyl group, 3-isoboronyl oxy phenyl ^oup, 2-isoboronyl oxy phenyl group, etc. are mentioned, and if 
these are in a mentioned range, they may be replaced further and will not be limited to any substituents 
other than the above-mentioned example. 

[0041]They are the carbon numbers 7-20 preferably [ it is desirable and ] as an aralkyi ^oup of R5 to the 

carbon numbers 7-30 and a pan. For example, a phenylethy! group, 4^methylphenylethyl group, 
3-methylphenylethy! group, 2-methylphenylethyl group, 4-ethyi phenylethyl group, 3-ethyl phenylethyl 
group, 2~ethyl phenylethyl group, a 4-n-propyl phenylethyl group, A 3-n-propyl phenyiethyl group, a 
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2- n-propyl phenylethyl group, A 4-i-propyl phenylethyl group, a 3~!-propyl phenylethyl group, A 2-i-propyl 
phenylethyl group, 4-oyclopropyl phenylethyl group, 3-cyc!opropyl phenylethyl group, 2--cyclopropyl 
phenylethyl group, A 4-n-buthylphenyl ethyl group, a 3-n-buthylpheny! ethyl group, A 2-nH3uthy!phenyl 
ethyl group, a 4-i-buthylphenyl ethyl group, A 3-i-buthylphenyl ethyl group, a 2-i-buthylphenyl ethyl group, 
A 4-t-buthylphenyl ethyl group, a 3~t-buthylphenyl ethyl group, a 2-t-buthylphenyl ethyl group, 4-cyc!o 
buthylphenyl ethyl group, 3-cyclo buthylphenyl ethyl group, 2-cyGlo buthylpheny! ethyl group, 4-cyclopentyl 
phenylethyl group, 4-cyclohexyl phenylethyl group, 4-cycloheptenyl phenylethyl group, 4-cycloocta nil 
phenylethyl group, 2-cyclopentyl phenylethyl group, 2-cyclohexyl phenylethyl group, 2-Gyoloheptenyl 
phenylethyl group, 2-cycloocta nil phenylethyl group, S-cyclopentyl phenylethyl group, 3-cyclohexyl 
phenylethyl group, 3-cyclohepteny! phenylethyl group, 3-cycloocta nil phenylethyl group, 4-cyclopenthyloxy 
phenylethyl group, 4-cyclohexyloxy phenylethyl group, 4-cycioheptenyl oxy phenylethyl group, 4-cyclo 
OKUTANIRU oxy phenylethyl group, 2-cyclopenthyloxy phenylethyl group, 2-cyclohexyl oxy phenylethyl 
group, 2-cycloheptenyl oxy phenylethyl group, 2-cyolo OKUTANIRU oxy phenylethyl group, 

3- cyclopenthyloxy phenylethyl group, 3-cyclohexyloxy phenylethyl group, 3-cycloheptenyl oxy phenylethyl 
group, 3-cyolo OKUTANIRU oxy phenylethyl group, a 4-n-pentyl phenylethyl group, A 4-n-hexyl 
phenylethyl group, a 4~n-heptenyl phenylethyl group, A 4-n-octa nil phenylethyl group, a 2-n-pentyl 
phenylethyl group, A 2-n-hexyl phenylethyl group, a 2-n-hept6nyl phenylethyl group, A 2-n-octa nil 
phenylethyl group, a S-n-pentyl phenylethyl group, A 3-n-hexyl phenylethyl ^oup, a S-n-heptenyl 
phenylethyl group, A 3-n-octa nil phenylethyl group, a 2,6"di~isopropyl phenylethyl group, A 
2,3-di-isopropyl phenylethyl group, a 2,4-di-isopropyl phenylethyl group, A 3,4-dHsopropyl phenylethyl 
group, a 2,6-di-t-buthylphenyl ethyl group, A 2,3~di-t-buthylphenyi ethyl group, a 2,4-di-t-buthylphenyl 
ethyl group, A 3,4~di-t-buthylphenyl ethyl group, 2, 6-di-n-butyl phenylethyl group, A 2,3-di-n-butyl 
phenylethyl group, a 2,4-di-n-butyl phenylethyl group, a 3,4-di-n-butyl phenylethyl group, a 
2,6-di-i-buthylphenyl ethyl group, a 2,3-di-i-buthylphenyl ethyl group, a 2,4-di-i-buthylphenyl ethyl group, 
A 3,4-di-i-buthylphenyl ethyl group, a 2,6-di-t-amyl phenylethyl group, A 2,3-di-t-amyl phenylethyl group, 
a 2,4-di-t-amyl phenylethyl group, A 3,4-di-t-amyl phenylethyl group, a 2,6-di-i-amyl phenylethyl group, A 
2,3-di-i-amyl phenylethyl group, a 2,4-di-i-amyl phenylethyl group, A 3,4-di-i-amyl phenylethyl group, a 
2,6-di-n-pentyl phenylethyl group, A 2,3-di-n-pentyl phenylethyl group, a 2,4-di-n-pentyl phenylethyl 
group, A 3,4-di-n-pentyl phenylethyl group, 4-adamanthyl phenylethyl group, 3-adamanthyl phenylethyl 
group, 2-adamanthyl phenylethyl group, 4-isoboronyl phenylethyl group, 3-isoboronyl phenylethyl group, 

2- isoboronyl phenylethyl group, 4-cyclopenthyloxy phenylethyl group, 4-cyclohexyloxy phenylethyl group, 

4- cycloheptenyl oxy phenylethyl group, 4-cyclo OKUTANIRU oxy phenylethyl group, 2-cyclopenthyloxy 
phenylethyl group, 2-cyclohexyloxy phenylethyl group, 2-oycloheptenyl oxy phenylethyl group, 2-cyclo 
OKUTANIRU oxy phenylethyl group, 3-cyclopenthyloxy phenylethyl group, 3-cyclohexyloxy phenyletfiyl 
group, 3"cycloheptenyl oxy phenylethyl group, 3-cyclo OKUTANIRU oxy phenylethyl group. To a 
4-n-pentyloxy phenylethyl group and 4-n-, a KISHIRU oxy phenylethyl group, A 4-n-heptenyloxy 
phenylethyl group, a 4-n~octa nil oxy phenylethyl group, A 2-n-pentyloxy phenylethyl group, a 2-nHiexyloxy 
phenylethyl group, A 2-n-heptenyloxy phenylethyl group, a 2~n-octa nil oxy phenylethyl group, A 

3- n-pentyloxy phenylethyl group, a 3-n-hexyloxy phenylethyl group, A 3-n-heptenyloxy phenylethyl group, 
a 3-n-octa nil oxy phenylethyl ^oup, A 2,6-G isopropyloxy phenylethyl group, a 2,3-di--isopropyloxy 
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phenylethyl group, a 2,4-di-isopropy!oxy phenylethyl group, a 3,4 1-G isopropyloxy phenylethyl group, a 
2,6-cli-t-butyloxy phenylethyl group, A 2,3-di-t-butyloxy phenyiethyi group, a 2,4-di--t~butyioxy phenylethyl 
group, A 3,4-di-t-butyloxy phenylethyl group, a 2,6-di-n-butyloxy phenylethyl group, A 2.3-di-n-butyloxy 
phenyiethyi group, a 2,4-di-n-butyloxy phenylethyl group, A 3,4-di-n-butyloxy phenyiethyi group, a 
2,6-di-i-butyloxy phenyiethyi group, A 2,3~di-i"butyloxy phenylethyl group, a 2,4-di-i-butyloxy phenyiethyi 
group, A 3,4-di-i-butyioxy phenyiethyi group, a 2,6-di-t-amyloxy phenylethyl group, A Z,3-di-t~amyioxy 
phenyiethyi group, a 2,4-di-t-amyioxy phenyiethyi group, A 3,4-di™t-amyloxy phenyiethyi group, a 
2,6-di-i-amyioxy phenyiethyi group, A 2,3-di~i-"amyloxy phenyiethyi group, a 2,4-di-i-amyioxy phenyiethyi 
group, a 3,4-di-i-amyloxy phenyiethyi group, a 2,6-di-n-pentyloxy phenylethyl group, a 2,3-di-n-pentyloxy 
phenyiethyi group, A 2,4-di~n"pentyioxy phenylethyl group, a 3,4-di-n-pentyioxy phenyiethyi group, 
4~adamantyloxy phenyiethyi group, 3-adamantyloxy phenyiethyi group, 2--adamantyloxy phenylethyl group, 
4-isoboronyl oxy phenylethyl group, 3-isoboronyl oxy phenylethyl group, 2-isoborony! oxy phenyiethyi group, 
or a thing that the above-mentioned alkyi transposed to a mettiyl group, a propyl group, a butyl group, etc. is 
mentioned. 

[0042] moreover — as the further substituent of the above-mentioned group — a hydroxyl group and a 
halogen atom (fluoride.) Chlorine, bromine, iodine, a nitro group, a cyano ^oup, the above-mentioned alky! 
group, a methoxy group, An ethoxy basis, a hydroxyethoxy basis, a propoxy group, a hydroxy propoxy sroup, 
Alkoxy groups, such as n-butoxy group, an isobutoxy group, a sec-butoxy group, and t-butoxy group, 
Alkoxycarbony! groups, such as a methoxycarbonyl group and an ethoxycarbonyl group, AralkyI groups, such 
as benzyl, a phenethyl group, and a cumyl group, an aralkyloxy group, A formyl ©roup, an acetyl group, a 
butyryl group, benzoyl, a SHIANAMIRU group, Acyloxy groups, such as acyl ©-oups, such as a valeryl group, 
and a butyryioxy group, the above-mentioned alkenyl group, Aryioxy cartionyl groups, such as aryloxy 
groups, such as alkenyloxy groups, such as a vinyloxy group, a propenyloxy group, an allyloxy group, and a 
butenyloxy group, the above-mentioned aryl group, and a phenoxy group, and a benzoyloxy group, can be 
mentioned. 

[0043]As a substituent of the above R5, they are an alkyI group of the carbon numbers 1-20, an aryl group 
of the carbon numbers 6-20, or an aralkyi group of the carbon numbers 7-20 preferably. These substituents 
may have a substituent further. 

[00443Monocyclic or a polycyclic type may be sufficient as an alicycle group as Z. Specifically, a basis which 
has bicycle [ with a carbon numbers of five or more monocyclo 3, tricycle, tetracycio structure, etc. can be 
mentioned. As for the carbon number, 6-30 pieces are preferred, and especially its 7-25 carbon numbers 
are preferred. These alicyclic hydrocarbon groups may have a substituent. As concrete alicyclic structure, 
oyclopentane, cyclohexane, cycloheptane, cyclooctane, a cyclodecane, a cyclododecane, or the following 
structure is mentioned. 
[0045] 

[Formula 13] 
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a> O- 0> CO CO 

<1) (2) (3) (4) (5) 

CO CO CO ceo 

C6) (7) (8) (9) 

(10) {ID (12) (13) 

(14) (15) (16) 

(18) (19) (20) . (21) (22) 

(23) (24) (25) ^ (26) (27) ^ 

[0046] 

[Formula 14] 
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Jy ^ 

(28) (29) (30) (SI) 

(32) (33) (34) (35) 

(36) (37) (38) (39) 

iQ ^ P 

(40) (41) (42) (43) 

(44) (45) (46) (47) 

[0047]Also in the above, cyclopentane, cyclohexane. (5). (6). (7), (9). (10), (13), (14), (15), (23), (28), (36), (37), 
(40), (42), and (47) are preferred. 

[0048]As a substituent of such alicyclic structures, an alkyi group, a substituted alky! group, a halogen atom, 
a hydroxy! group, an alkoxy group, a carboxyl group, and an alkoxycarbonyl group are mentioned. As an alky! 
group, low-grade alkyI groups, such as a methyl group, an ethyl group, a propyl group, an isopropyl group, and 
a butyl group, express the substituent chosen from the group which consists of a methyl group, an ethyl 
group, a propyl group, and an isopropyl group desirable still more preferably. As a substituent of a 
substituted alkyl group, a hydroxyl group, a halogen atom, and an alkoxy ^oup can be mentioned. As the 
above-mentioned alkoxy group, the thing of 1-4 carbon numbers of a methoxy group, an ethoxy basis, a 
propoxy group, a butoxy ^oup, etc. can be mentioned. 
[0049]The following are also preferred as an alicycle group of Z. 
[0050] 
[Formula 15] 




[0051]R5 and n are the same as that of the above-mentioned thing. 
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[0052]Although the example of the basis shown by genera! formula (X) is shown below, it is not limited to 

these, 

[0053] 

[Formula 16] 
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[0054] 

[Formula 17] 
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H ^-^O-CHa H 



.O-CH3 



-CH3 

[0055] Have a basis shown by genera! formula (X) in this invention, and an operation of acid decomposes, 
Resin (it is also called resin which has hereafter a basis shown by general formula (X)) in which solubility 
over an alkali developing solution increases, It is a compound which has the structure which introduced an 
acidolysis nature group which is produced by polymerizing a monomer, and which is shown in a compound 
which has molecular weight distribution by general formula (X), and serves as alkali solubility by operation of 
acid. It is resin which has a basis shown by general formula (X) in both a main chain of resin, a side chain or 
a main chain, and a side chain as resin which has a basis shown by general formula (X). Among this, resin 
which has a basis shown by general formula (X) in a side chain is more preferred. Next, as matrix resin in 
case a basis shown by general formula (X) joins together as a side chain, they are -OH or -COOH, and 
alkalis soluble resin that has a -R°~COOH or ~Ar-OH radical preferably at a side chain. For example, alkalis 
soluble resin which does not contain an acidolysis nature group mentioned later can be mentioned. Here, 
-R"- expresses aliphatic series or aromatic hydrocarbon more than divalent [ which may have a 
substituent ], and -Ar- expresses an aromatic group more than divalent [ which may have a substituent of a 
monocycie or many rings ]. 

[0056]lt is alkalis soluble resin which has a phenolic hydroxyl group as desirable matrix resin in tiiis invention. 
Alkalis soluble resin which has a phenolic hydroxyl group used for ttiis invention, o™, m-, or 
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p-hydroxystyrene (these are named generically and it is called hydroxystyrene), A repeating unit equivalent 
to 0-, m-, or p-hydroxy-alpha-metJiylstyrene (these are named generically and it is called 
hydroxy-afpha-methylstyrene) Or at least SO-mol %, desirable — more than 50 mol % — it is preferred that 
a benzene nucleus of a copoiymer to contain, its homopolymer, or this unit is the resin by which 
hydrogenation was carried out selectively, and p-hydroxystyrene homopolymer is more preferred. As 
monomers other than hydroxystyrene for preparing the above-mentioned copolymer by copolymerization, 
and hydroxy-alpha-methyistyrene. Acrylic ester, methacrylic acid ester, and acryiamide. Methacrylamide, 
acryionitrile, a methacrylonitrlle, a maieic anhydride, styrene, alpha-methylstyrene, acetoxystyrene, and 
alkoxy styrene are preferred, and styrene, acetoxystyrene, and t-butoxystyrene are more preferred. 
[0057]As content of a repeating unit (structural unit) which has a basis shown by general formula (X) in such 
resin in this invention, 5-mol % - 50-mol % is preferred to a!) the repeating units, and it is 5-mol % - 30-mol % 
more preferably. 

[0058]In resin which has a basis shown by general formula (X) in tiiis invention, other acidolysis nature 
groups may be included out of Motomochi to whom it is shown by the above-mentioned general formula (X). 
[0059]Resin containing a basis shown by the above-mentioned general formula (X) can compound 
corresponding vinyl ether, and can obtain it by making it react to phenolic hydroxyl group content alkalis 
soluble resin which dissolved in suitable solvents, such as a tetrahydrofuran, by a known method. A reaction 
is usually carried out under existence of an acid catalyst, and desirable acidic ion exchange resin, chloride 
and p-toluenesulfonic acid or a salt like pyridinium tosylate. From an activity raw material like chloroethyl 
vinyl ether, the corresponding above-mentioned vinyl ether can be compounded by methods, such as 
nucleophilic substitution, and can be compounded using mercury or a palladium catalyst. It is compoundable 
also by a method of carrying out acetal exchange as an option using corresponding alcohol and vinyl ether. 
In this case, a substituent to introduce is given to alcohol, and vinyl ether makes comparatively unstable 
vinyl ether like t~butylvinyl ether intermingled, and is carried out under acid existence like p-toluenesulfonic 
acid or pyridinium tosylate. 

[0060]As for weight average molecular weight of resin containing a basis shown by the above-mentioned 
general formula (X), 3000-80000 are preferred, and it is 5000-50000 more preferably. The ranges of 
molecular weight distribution (Mw/Mn) are 1.01-4.0, and are with 1.05-3.00 preferably. It is preferred to use 
techniques, such as anionic polymerization and a radical polymerization, for obtaining polymer of such 
molecular weight distribution. 

[0061] Although concrete structure of resin containing a basis shown by such general formula (X) is 
illustrated below, this invention is not limited to these. 
[0062] 
[Formula 18] 
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[0063] 

[Formuia 19] 
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[0064] 

[Formula 20] 
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[0065] 

[Formula 21] 



[0066] 

[Formula 22] 
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[0067] 

[Formula 23] 
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[0068] 

[Formula 24] 
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[0069] 
[Formula 25] 




[0070] 

[Formula 26] 
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[0074]The resin (resin containing tlie basis shown by general formula (X)) used by this invention may add a 
polyhydroxy compound in a synthetic stage for alkali dissolution speed regulation and the improvement in 
heat hardiness, arid may introduce the bridge construction part which connects polymer backbone with a 
polyfunctional acetal group, the addition of a polyhydroxy compound receives the number of the hydroxy! 
groups of resin — 0.01-10-moi% — desirable — 0.05-8-mol% — it is 0.1-5-mol% still more preferably, as a 
polyhydroxy compound — phenolic ****** — a certain thing which is and has 2-6 alcoholic hydroxyl groups 
is raised, the number of hydroxyl groups is 2-4 preferably, and the number of hydroxyl groups is [ 2 or ] 
three still more preferably. Althouj^ an example is shown below, this invention is not limited to these. 
[0075] 

[Formula 30] 



[0076](a)-2:. Contain the structural unit which is the structural unit and (11!) which are shown by the 
above-mentioned general formula (I), and is shown. An operation of acid decomposes, an operation of the 
acid which has resin in which the solubility over an alkali developing solution increases, and also a structural 
unit shown by the above-menUoned general formula (II) decomposes, and the resin in which the solubility 
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over an alkali developing solution increases Is explained 

[0077]R21 expresses a hydrogen atom or a methyl group. As a basis (it is also called an acid stable group) 
which is not decomposed by operation of acid in R22, A hydrogen atom, a halogen atom, an alkyi group, a 
cycloalkyi group, an alkenyl group, An aryl group, an alkyloxy group (however, except for the -0-3rd class 
alkyi). An acyl group, a cycloalkyioxy group, an alkenyloxy group, an aryloxy group, an aikylcarbonyloxy group, 
an alkylamide methyloxy group, an alkylamide group, an aryl amide methyl group, an aryl amide group, etc. 
are mentioned. As an acid stable group, preferably An acyl group, an aikylcarbonyloxy group. It is an alkyloxy 
group, a cycloalkyioxy group, an aryloxy group, an alkylamide oxy group, and an alkylamide group, and they 
are an acyl group, an aikylcarbonyloxy group, an alkyloxy group, a cycloalkyioxy group, and an aryloxy group 
more preferably. 

[0078]In an acid stable group of R22, as an alkyi group, A methyl group, an ethyl group, a propyl group, 
n-butyl group, a sec-butyl group, A thing of 1-4 carbon numbers like t-butyl group is preferred, and as a 
cycloalkyi group A cyclopropyl group, A thing of 3-10 carbon numbers like a cyclobutyl group, a cyclohexyl 
group, and an adamanthyl group is preferred, A thing of 2-4 carbon numbers like a vinyl group, a propenyl 
group, an ailyl group, and a butenyl group as an alkenyl group is preferred, A thing of 2-4 carbon numbers like 
a vinyl group, a propenyl group, an allyl group, and a butenyl group as an alkenyl group is preferred, and a 
thing of 6-14 carbon numbers like a phenyl group, a xylyl group, a toluyl group, a KUMENIRU group, a 
naphthyl group, and an anthracenyl group as an aryl group is preferred. As an alkoxy group, an alkoxy group 
of 1-4 carbon numbers of a methoxy group, an ethoxy basis, a hydroxyethoxy basis, a propoxy group, a 
hydroxy propoxy group, n-butoxy group, an isobutoxy group, a sec-butoxy ^oup, etc. is preferred. 
[0079]As a halogen atom in the above R23, fluoride, chlorine, bromine, and iodine have them and as an alkyi 
group, t preferred ] A thing of 1-8 carbon numbers, such as methyl, ethyl, propyl, n-butyl, sec-butyl, t-butyl, 
hexyl, and octyl, is preferred, and as an aryl group, A thing of the carbon numbers 6-14, such as phenyl, xylyl, 
toluyl one, KUMENIRU, naphthyl, and anthracenyl, is preferred. As an alkoxy group, methoxy and ethoxy ** 
hydroxyethoxy **. A thing of 1-4 carbon numbers, such as propoxy, hydroxypropoxy, n-butoxy, isobutoxy, 
sec-butoxy, and t-butoxy, is preferred, and as an acyl group, A thing of the carbon numbers 1-7, such as 
formyi, acetyl, propanoly, butanoly, and benzoyl, is preferred, and a thing of 2-7 carbon numbers, such as 
acetoxy, prop noil oxy, butanoyloxy, and benzoyloxy one, is preferred as an acyloxy group. 
[OOBOlThe substituent W in general formula (I) expresses a basis expressed mth said general formula (X). 
[0081] Although tiie concrete structure of a structural unit expressed with a structural unit and general 
formula (HI) which are shown by general formula (I) can mention a thing in resin illustrated as a concrete 
structure of resin containing a basis previously shown by general formula (X), it is not limited to them. 
[0082]This resin of an operation of acid decomposing and conlroiling solubility in inside of an alkali 
developing solution is also preferred by making resin contain a structural unit expressed with general 
formula (II) with a structural unit expressed with a structural unit expressed with general formula (I), and 
general formula (DI). A profile which was more excellent in rectangle nature can be attained by introducing 
this structural unit. It is effective in adjusting quantity of a structural unit expressed with general formula (I). 
[0083]As an example of a polymerization nature monomer of a structural unit shown by such general 
formula (II), although the following are mentioned, it is not limited to these. 
[0084] 
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[Formula 31] 
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[0085] 

[Formula 32] 
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[0086] Resin including the structural unit which is these general formula (II) or general formula (III), and is 
shown can be obtained to phenol resin or its monomer making ft react to an acid anhydride under base 
existence, by making it react to halide corresponding under base existence, etc. 

[0087]In this invention, the resin which has a basis which decomposes by operation of acid and increases 
the solubility in the inside of an alkali developing solution may include other monomeric units as a 
copoiymerization ingredient other tiian the structural unit expressed with general formula (I), genera! 
formula (U), or genera! formula (DO. 

[0088]the content of the structural unit expressed with general formula (I) in resin, general formula (II), and 
general formula (III) of this invention is the sum total — general — 50-100-mol % — it is 70-100-mol % more 
preferably 60 to 1001 

[0089]It is preferred that a ratio of a structural unit shown by general formula (I), general formula (II), and 
general formula (HI) is satisfied with this invention of conditions of the following ** - **. 

** o.io<(i) / (i)+(ii)+(iii) <o.25**o.oi <(ii)/(i)+(u)-Kni) <o.i5**a)> (n) 
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** 0.5<(I)/(I)+(IO<0.85 ((I), (n), and (III) express respectively a molar fraction of a structural unit shown by 
general formula 0), general formula (II), and general formula (ID) among a formula.) 
By satisfying the above-mentioned conditions, the rectangle nature of resin of this invention of a profile 
improves, and especially a developing defect is improved further. 

[0090]A repeated structure unit shown by general formula (I), general formula 00, or general formula (III) or 
a repeated structure unit from other polymerization nature monomers may be made to exist in resin 
combining a kind or two sorts or more respectively. In order that resin contained in a positive type 
photosensitive composition of this invention may maintain good development nature to an alkali developing 
solution, copolymerization of other suitable polymerization nature monomers may be carried out so that an 
alkali solubility group, for example, a phenolic hydroxyl group, and a carboxyl group may be introduced. 
[0091]A molecular weight of resin which has a repeated structure unit of the above-mentioned general 
formula (I), genera! formula (II), or general formula (III) compounded by an above-mentioned method, In a 
weighted mean (Mw: polystyrene standard), 2,000 or more, it is 3,000-200,000 preferably and is 
5,000-70,000 more preferably, a degree of dispersion (Mw/Mn) — desirable — 1.0-4.0 — more — desirable 
— 1.0-3.5 — especially, rt is 1.0-3.0 preferably, and heat resistance and image formation nature (a pattern 
profile, a defocus latitude, etc.) become good, so that a degree of dispersion is small. Although an example of 
resin of having a repeated structure unit of general formula (I), general formula (11), or general formula (in) is 
shown below, this invention is not limited to these. 
[0092] 

[Formula 33] 
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[0094] 

[Formula 35] 
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[0095] 

[Formula 36] 
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[0096] 

[Formula 37] 




[0097] 
[Formula 38] 
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[0099] 

[Formula 40] 




[0100] 

[Formula 41] 
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[0101] 

[Formuia 42] 
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[0104] 
[Formula 45] 
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[0105] 

[Formula 46] 




[0106] 

[Formula 47] 
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[0107] 

[Formula 48] 




[0108] 

[Formula 49] 




[0109] 
[Formula 50] 
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[0110] 

[Formula 51] 




[0111] 

[Formula 52] 




[0112] 

[Formula 53] 
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[0117] 
[Formula 58] 



[0118] 

[Formula 59] 



[01 19]The content in the positive type photosensitive composition (except for a coating solvent) of tJie 
resin which has a basis shown by the above-mentioned general formula (X) is 70 to 97 % of the weight still 
more preferably 50 to 99% of the weight preferably. In this invention, the resin which has other acidolysis 
nature groups may be used together. It is resin which has a basis which other acid used in the chemical 
amplification type resist in this invention decomposes, and may be decomposed into botii the main chain of 
resin, a side chain or a main chain, and a side chain from acid as resin which has a basis which increases the 
solubility in the inside of an alkali developing solution. Among this, the resin which has a basis which may be 
decomposed from acid in a side chain is more preferred. As a basis which bases desirable as a basis which 
may be decomposed from acid are -COOA" and a -0~B° group, and also contains these, the basis shown by 
-R°-COOA" or -Ar-O-B" is mentioned. A" shows -C (R"') (R"^) (R"^'), -Si (R"') (R"^) (R"*'). or a -CiR"') 
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{R'^)-0-R°^ group here. B° shows -A" or a -CO-O-A" group (F^. R°' - R°', and the thing and homonymy of 
the after-mentioned [ Ar ]). 

[01 20]Preferably as an acidolysis nature group A silyl ether group, a cumyl ester group, They are an acetal 
group, a tetrahydropyranyi ether group, a tetrahydropyranyl ester group, an enal ether group, an enal ester 
group, an alkyi ether group of the 3rd class, an alky! ester group of the 3rd class, an alkyi carbonate group of 
the 3rd class, etc. They are the 3rd class alkyi ester group, the 3rd class alkyi carbonate group, a cumyl 
ester group, an acetal group, and a tetrahydropyranyl ether group preferably. 

[0121]Next, as matrix resin in case a basis which may be decomposed from these acid joins together as a 
side chain, they are a basis which contains -OH or -COOH in a side chain, and alkalis soluble resin which 
has a -R°-COOH group or a -Ar - OH radical preferably. For example, alkalis soluble resin mentioned later 
can be mentioned, 

[0122]Aikali dissolution speed of these alkalis soluble resin is measured by 0,261 N tetramethylammonium 
hydroxide (TMAH) (23 **), and its thing 1 70A / more than a second is preferred. It is a thing 330A / more 
than a second especially preferably (A is angstrom). Alkalis soluble resin with hi^ transmissivity to far 
ultraviolet light from a point and an excimer laser beam which attain a rectangular profile is preferred. 
Preferably, transmissivity in 248 nm of 1 -micrometer thickness is 20 to 90%. From such a viewpoint, 
especially desirable alkalis soluble resin, o-, m-, p-poly (hydroxystyrene), and these copolymers, 
Hydrogenation poSy (hydroxystyrene), halogen, or alkylation poly (hydroxystyrene), It is poly 
(hydroxystyrene) a part, Q-alkyiation or 0-acylation thing, a styrene hydroxystyrene copolymer, a 
alpha-methylstyrene hydroxystyrene copolymer, and hydrogenation novolak resin. 
[0123]Resin which has a basis which may be decomposed fr-om acid used for this invention makes a 
precursor of a basis which may be decomposed from acid react to alkalis soluble resin, or it can obtain it by 
the ability to carry out copolymerization of the alkalis-soluble-resin monomer which a basis which may be 
decomposed from acid combined to various monomers. 

ED124]An acidolysis nature low molecule lysis inhibition compound which carries out a postscript with resin 
which has a basis which may be decomposed from the above-mentioned acid generator and acid may be 
mixed. In a position which has at least two bases which may be decomposed from acid into the structure as 
an acidolysis nature lysis inhibition compound used for this invention, and distance between tiiese acidolysis 
nature groups left most, it is a compound which goes via at least eight joint atoms except an acidolysis 
nature ^oup. An acidolysis nature low molecule lysis inhibition compound used for this invention may 
contain at least one sort of acidolysis groups shown by general formula (X). In this invention, preferably an 
acidolysis nature lysis inhibition compound, In a position which has at least two bases which may be 
decomposed from acid into the structure, and distance between these acidolysis nature groups left most, In 
a position which has at least ten pieces, a compound via which it goes at least 12 pieces still more 
preferably at least 1 1 pieces preferably, or at least three acidolysis nature groups for a joint atom except an 
acidolysis nature group, and distance between these acidolysis nature groups left most, They are at least 
nine pieces and a compound via which it goes at least 1 1 pieces still more preferably at least ten pieces 
preferably about a joint atom except an acidolysis nature group. The number of 50 desirable maximums of 
the above-mentioned joint atom is 30 still more preferably. In this invention, when an acidolysis nature lysis 
inhibition compound has preferably three or more acidolysis nature groups [ four or more ], and when 
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separated [ beyond fixed distance that has this acidolysis nature group mutually ] also in what has two 
acidoiysis nature groups, lysis inhibition nature to alkalis soluble resin improves remarkably. Distance 
between acidolysis nature groups in this invention is shown by course joint atomic number excluding an 
acidolysis nature group. For example, in the case of the following compounds (1) and (2), distance between 
acidolysis nature p-oups is four joint atoms respectively, and is 12 joint atoms with a compound (3). 



mm^^m :-C00-A»,~O~B® 

[01 26] Although the acidolysis nature lysis inhibition compound of this invention may have two or more 
acidolysis nature groups on the one benzene ring, it is a compound which comprises preferably a skeleton 
which has one acidolysis nature group on the one benzene ring, furthermore — the molecular weight of the 
acidolysis nature lysis inhibition compound of this invention is 3,000 or less — desirable — 500-3,000 — it 
is 1,000-2,500 still more preferably. 

[0127]In the desirable embodiment of this invention, the basis shown by -R^-COO-A" or -Ar-0-B° is 
mentioned as a basis containing the basis which may be decomposed with acid, i.e., -COO-A", and a -0-B° 
group. A° shows -C (R°') {R°') (R"'), -Si (R°^) (R°') (R"^'), or a -CiR"') (R°^)--0~R'" group here. B° shows A° or 
a -CO-0-A° group. R°\ R°\ R^^ R°\ and R''^ It may be the same respectively, or difference may be carried 
out, a hydrogen atom, an alkyi group, a cycloalkyi group, an alkenyl group, or an aryl group is shov«i, and R*"^ 
shows an alkyI group or an aryl group. However, at least two of R"^ - R"' are bases other than a hydrogen 
atom, and two bases in - R"^ and R°* - R"^ may join together, and they may form a ring. R" shows the 
aliphatic series or the aromatic hydrocarbon group more than divalent [ which may have a substituent ], and 
-Ar- shows the aromatic group more than divalent [ which may have a substituent of a monocycle or many 
rings ]. 

[0128]As an alkyI group here A methyl group, an ettiyl group, a propyl group, n-butyl group, A tiling of 1-4 
carbon numbers like a sec-butyl group and t-butyl group is preferred. As a cycloalkyi group, a cyciopropyl 
group, a cyclobutyl group, a cyclohexyl group, A thing of 3-10 carbon numbers like an adamanthyl group is 
preferred, and as an alkenyl group A vinyl group, A thing of 2-4 carbon numbers like a propenyl group, an 
allyl group, and a butenyl group is preferred, and a ihing of 6-14 carbon numbers like a phenyl group, a xylyl 
group, a toluyl group, a KUMENIRU group, a naphthyl group, and an anthracenyl group as an aryl group is 
preferred, moreover — as a substituent — a hydroxyl group and a halogen atom (fluoride, chlorine, and 



[0125] 

[Formula 60] 




A*"- OOC-^CHj -^tHa-^ -^CHa -COO -A" 0) 
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bromine.) Iodine, a nitro group, a cyano p-oup, the above-mentioned aikyl group, a methoxy group, an ethoxy 
basis, A liydroxyetiioxy basis, a propoxy group, a liydroxy propoxy ^oup, n-butoxy group, Alkoxy groups, 
such as an isobutoxy group, a sec-butoxy ©'oup, and t-butoxy group, Alkoxycarbonyi groups, such as a 
methoxycaii»onyl group and an ethoxycarbonyl group, AralkyI groups, such as benzyl, a phenethyl group, and 
a cumyl group, an aralkyloxy group, A formyl group, an acetyl group, a butyryi group, benzoyl, a SHIANAMIRU 
group, Acyloxy groups, such as acyl groups, such as a valeryl group, and a butyryloxy group, the 
above-mentioned alkenyl group, Aryloxy carbonyl groups, such as aryloxy groups, such as alkenyloxy groups, 
such as a vinyloxy group, a propenyloxy group, an allyioxy group, and a butenyloxy group, the 
above-mentioned aryl group, and a phenoxy group, and a benzoyloxy group, can be mentioned. 
[01 29] As a basis which may be decomposed with acid, preferably A silyl ether group, a cumyf ester group, 
They are an acetal group, a tetrahydropyranyl etiier group, an enal ether group, an enal ester group, an alkyi 
ether group of the 3rd class, an alkyI ester group of the 3rd class, an alkyI carbonate group of the 3rd class, 
etc. They are the 3rd class alkyI ester group, the 3rd class alkyl carbonate group, a cumyi ester group, and 
a tetrahydropyranyl ether group preferably. 

[0130]As an acidolysis nature lysis inhibition compound, preferably. JP,1-289946,A, JP,1-289947,A, 
JP,2-2560,A, JP,3-128959,A, JP.3-158855A JP.3-179353,A, JP.3-191351.A, JP,3-200251 .A, 
JP,3-200252,A. JP,3-200253,A, JP,3-200254,A. JP,3~200255.A, JP,3-259149>V. JP,3-279958,A. 
JP,3-279959A JP,4-1650,A, JP,4-1651,A, JP,4-1 1 260,A, JP,4-1 2356,A, JP.4-12357,A, Japanese Patent 
Application No. No. 33229 [ three to ], Japanese Patent Application No. No. 230790 [ three to ], Japanese 
Patent Application No. No. 320438 [ three to ], Japanese Patent Application No. No. 25157 [ four to ], 
Japanese Patent Application No. No, 52732 [ four to ], Japanese Patent Application No. No. 103215 [ four 
to ], Japanese Patent Application No. No. 104542 [ four to ], A basis which showed above a part or ail of a 
phenolic OH radical of a polyhydroxy compound that was written in specifications, such as Japanese Patent 
Application No. No. 107885 [four to], Japanese Patent Application No. No. 107889 [ four to ], and 4-152195, 
-A compound which was combined with R "-COO-A*^ or B° group, and was protected is contained. 
[0131]Preferably JP,1-289946.A, JP,3-128959,A, JP,3-1 58855,A, JP,3-179353.A, JP,3-200251,A, 
JP,3-200252,A, JP,3-200255,A, JP,3-259149,A, JP,3-279958,A, JP,4--1650,A, JP,4-11260,A, JP,4-1 2356,A, 
JP,4-12357,A, Japanese Patent Application No. No. 25157 [ four to ], A thing using Japanese Patent 
^plication No. No. 103215 [ four to ], Japanese Patent Application No. No. 104542 [ four to ], Japanese 
Patent Application No. No. 107885 [ four to ], Japanese Patent /^plication No. No. 107889 t four to ], and a 
polyhydroxy compound written in a specrfication of 4--152195 is mentioned. 
[0132]More specifically, a compound expressed with general formula [I] - [XVI] is mentioned. 
[0133] 

[Formula 61] 
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[0134] 

[Formula 62] 

tiv] 




[0135]R'°', R"^, R™, R''° : It may be the same or may differ, A hydrogen atom, -RO-COO-C (R°0 (R"') (R*"), 
or -CO-O-C (R°') (R"^) (R"'), However, a definition of R". R*", R"", and R"' is the same as the above. 
[0136]R'™'rCO-, -COO- -NHCONH- -NHCOO- and - 0- -S-, -SO- SO^-, and SOf or [0137] 
[Formula 63] 
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[0138]At least one side among R^^° and R^*^ here at the time of G- 2-6, however G- 2 An alkyi group, R'^^ 
R'^^ : It may be the same or may differ, A hydrogen atom, an alkyI group, an alkoxy group, -OH, -COOH, -CN, 
A halogen atom, -R^"-COOR'", or -R^^^-OH, R^", an R'^^alkyiene group, R^^^ ; A hydrogen atom, An alky! 
group, an aryl group or an aralkyi group, R^^ R^"^ ~ R"", R'°^ R"^ - R^^^ R"^ - R""^ : It may be the same, or 
may differ and A hydrogen atom, A hydroxy! group, an alkyi group, an alkoxy group, an acyl group, an acyloxy 
group, an aryl group. An aryloxy group, an aralkyi group, an aralkyloxy group, a halogen atom, a nitro group, a 
carboxyl group, a cyano group, or -N (R'^°) (R'°^) (R^^^ R^®*:H, an alkyl group, ** aryl group) 
piio. — g single bond and an aikylene group — or [0139] 
[Formula 64] 



[014D]R'", R"® : It may be the same, or may differ and A single bond. An aikylene group, -0-, -S-, -CO-, or 
a carboxyl group, R'^^ : A hydrogen atom, an alkyl group, an alkoxy group, an acyl group. An acyloxy group, an 
aryl group, a nitro group, a hydroxyl group, a cyano group or a carboxyl group, however a hydroxyl group may 
place and replace with an acidolysis nature group (for example, t-butoxy carbonylmethyl group, a 
tetrahydropyranyl group, a 1-ethoxy-1 -ethyl group, a 1-t-butoxy-1 -ethyl group). 

[0141]R"^ R^^° : It may be the same, or may differ and A methylene group, A low-grade alkylation methylene 
group, a halo methylene group, or a halo alkyiene group, . However, in this invention, a low-grade alkyl group 
refers to the aikyi group of the carbon numbers 1-4. A; A methylene group, a low-grade alkylation methylene 
group, a halo methylene group, or a halo alkyiene group, a-v, g1-n1 :. The basis in a parenthesis may be the 
same or different at the time of plurality, a-q, s,t,v, gHI, k1-m1:0, or the integer of 1-5, The integer of r, u:0, 
or 1-4, j1, n1 : 0 or the integer of 1-3, (a+b), (e+f+-g), (k+l+m), (q+r+s) (g1+h1+i1+j1), >=2, <=01+n1) 3 (r+u), 
<=4, (a+c), (b+d). (e+h), (W), (g+j), (k+n). (l+o), (m+p), (q+t), (second+v), (gl+kl). (h1+l1) (I1+m1). and <=5 are 
expressed. 




[0142] 

[Formula 65] 
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-S- , -SO- , t>b< tt-S" 
0 




=yl.S,-0-R''~C0O-CCR'''){R'^(R'") il'<tt 
-0-CO-0-C(R<'')(R''')(R°^ . ffl.L, 'J>'fc<tt. 
2of4-0-R°-C00-C(R")CS?'^)CR'^ tKtt 
-0-C0-0-C(R''^)(R''^(R''^-t?fo5. X, €-4feL, 

< ft 6 a<?>ff-ia-^®msi*H-ro«-c=fe < -c 



[0143] 

[Formula 66] 
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[0144] 

[Formula 67] 
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R"^:'>*< tfe2ot*-0-R''-C00-CCB"^)CR?**>CBJ^ St,U<t± 
-0-CO-0-C(R"')CB?^CR^ST?&!J. 

In this case, the content of this lysis inhibition compound is 10 to 20 % of the weight more preferably five to 
30% of the weight three to 45% of the weight on the basis of the full weight (except for a solvent) of a 
photosensitive composition. 

[0145]In order to adjust alkali solubility, alkalis soluble resin which does not have a basis which may be 
decomposed from acid may be mixed. As such alkalis soluble resin, for example Novolak resin, hydrogenation 
novolak resin, Acetone pyrogallol resin, o-po!yhydroxy styrene, m-polyhydroxy styrene, p-polyhydroxy 
styrene, hydrogenation polyhydroxy styrene, halogen, or alkylation polyhydroxy styrene, A hydroxystyrene 
N-substltution maleimide copoiymer, o/p- and a m/p~hydroxystyrene copolymer, a hydroxyl ^oup of 
polyhydroxy styrene is received — 0-alkyiation thing in part. (For example, 5 - 30-mol96 of 0-methylation 
thing) etc., or 0-acylation things. Although (for example, 5 ~ 3l>-mol% of o-acetylation thing), etc. styrene 
maleic anhydride copol>imiers, a styrene hydroxystyrene copolymer, a alpha-methylstyrene hydroxystyrene 
copolymer, carboxyl group content methacrylic system resin, and its derivative can be mentioned, It is not 
limited to these. Especially desirable alkalis soluble resin Novolak resin and o-polyhydroxy styrene, 
m-polyhydroxy styrene, p-poiyhydroxy styrene, and these copolymers, a part of alkylation polyhydroxy 
styrene and polyhydroxy styrene — they are 0~aikylation or 0-acylation thing, a styrene hydroxystyrene 
copolymer, and a alpha-methylstyrene hydroxystyrene copolymer. This novolak resin is obtained by carrying 
out addition condensation to aldehyde under existence of an acid catalyst by using a predetermined 
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monomer as the main ingredients, 

[0146]As a predetermined monomer, phenol, m-cresol, p-cresol, Cresol, such as o-cresol, a 2,5~xytenol, 
3,5-xylenol, Xylenols, such as a 3,4-xyienol and a 2,3-xylenol. m-ethylphenol, p-ethylphenol, o-ethylphenol, 
Alkylphenols, such as p-t-butylphenol, p-octyl phenol, and 2,3,5-tri methyl phenol, p-methoxy phenol, 
m-methoxy phenol, 3,5-dimethoxyphenol, 2-methoxy-4-methyl phenol, m-ethoxyphenol, p-ethoxyphenol, 
m~propoxyphenoi, p-propoxyphenol, m-butoxyphenol. Screw alkylphenols, such as alkoxy phenols, such as 
p-butoxyphenol, and 2-methy|-4-isopropyl phenols, hydroxy aroma compounds, such as m-chloropheno!, 
p-ch!orophenol, o-ch!orophenol, dihydroxybiphenyl, bisphenol A, phenylphenol, resorcinol, and naphthol,, 
although two or more kinds can use it, being able to be independent or mixing, It is not limited to these. 
[0147]As aldehyde, for example Formaldehyde, paraformaldehyde, Acetaldehyde, propionaldehyde, 
benzaidehyde, phenylacetaldehyde, alpha-phenylpropyl aldehyde, beta-phenylpropyl aldehyde, 
0-hydroxybenza!dehyde, m-hydroxybenzaldehyde, p-hydroxybenzaldehyde, o-chlorobenzaldehyde, 
m-chlorobenzaldehyde, p~chlorobenzaldehyde, o-nilrobenzaldehyde, m-nitrobenzaldehyde, 
p-nitrobenzaldehyde, o-methylbenzaldehyde, m-methylbenzaldehyde, Although p-methylbenzaldehyde, 
p-ethy I benzaidehyde, p-n-butylbenzaldehyde, furfural, chioroacetaldehyde, and ^&se acetai objects, for 
example, a chioroacetaldehyde diethyl acetai etc., can be used, In these, it is preferred to use formaldehyde. 
Such aldehyde is independent, or they are combined two or more kinds and used. As an acid catalyst, 
chloride, sulfuric acid, formic acid, acetic acid, oxalic acid, etc. can be used. 

[0148]ln this way, as for weight average molecular weight of obtained novolak resin, it is preferred that it is 
the range of 1000-30000. By less than 1000, if film decrease after development of an unexposed part 
exceeds 30000 greatly, developing velocity will become smalt. Ranges especially of a suitable thing are 
2000-20000. weight average molecular weight of said polyhydroxy styrene other than novolak resin and its 
derivative, and a copolymer — 2000 or more — desirable ~ 5000-200000 — it is 10000-100000 more 
preferably. From a viewpoint of raising the heat resistance of a resist film, 25000 or more are preferred. 
Here, weight average molecular weight has a polystyrene reduced property of gel permeation 
chromatography, and is defined. Two or more kinds may use these alkalis soluble resin in this invention, 
mixing. As an addition in a constituent of these alkalis soluble resin in this invention, it is 5 to 30 % of the 
weight preferably. 

[0149]With a compound which generates acid by the exposure of active radiation (an electron beam, X-rays, 
or EUV) as an acid generator (b) used by this invention, even a compound which generates acid should Just 
have a resist film containing an acid generator (b) by receiving an exposure of active radiation. That is, even 
if it is a compound which an acid generator receives an exposure directly and generates acid, it may be a 
compound which a secondary electron is emitted by exposure fr-om constiUients, such as resin, and 
generates acid by that cause. As such a compound used by this invention, A photoinitiator of optical 
cattonic polymerization, a photoinitiator of an optical radical polymerization, an optical decolorizing agent of 
coloring matter, a publicly known light (4CK)-200-nm ultraviolet rays and a far ultraviolet ray — preferably 
especially) currently used for optical alterant or micro resist It can be used out of compounds which 
generate acid by g line, h line, i line, KrF excimer laser light, ArF excimer laser light, X-rays, a molecular 
beam, or an ion beam, and those mixtures, choosing suitably. 

[0150]For example, diazonium salt, ammonium salt, phosphonium salt, iodonium salt, Onium salt, such as 
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sulfonium salt, a seleno NIUMU salt, and arsonium salt A compound which is represented by an organic 
halogenated compound, an organic metal/organic halogenated compound, an acid generator that has 
o~nitrobenzyl type protective group, imino sulfonate, etc. and which carries out a photolysis and generates 
sulfonic acid, and a disulfon compound can be mentioned. 

[01 51]A basis which generates these acid, or a compound which introduced a compound into a main chain or 

a side chain of polymer can be used. 

[0152]Furthermore, V.N.R.Pillai, Synthesis, (1), 1 (1980), A. Abad etal, Tetrahedron Lett, (47) 4555 (1971), 
D.H.R. A compound which generates acid by light of a statement can also be used for Barton etal, 
J.Chem.Soc, (C), 329 (1970), U.S. Pat No. 3,779,778, European patent No. 126,712, etc. 
[0153]ln this invention, a compound which generates sulfonic acid is preferably used as an acid generator 
(b) by exposure of active radiation shown by above-mentioned general formula (A-1) - (A-7). Hereafter, a 
compound shown by general formula (A-1) - (A~7) is explained in detail. 

. It can set to acid generator aforementioned general formula (A-1) - (A~3) shown by general formula (A-1) 
- (A-3). As an alkyl group of R, - R^ and R, ~ Riq. a thing of 1-4 carbon numbers like a methyl group, an ethyl 
group, a propyl group, n-butyl group, a sec-butyl group, and t-butyl group which may have a substituent is 
mentioned. As a cycloalkyl group, a tiling of 3-8 carbon numbers like a cyclopropyl group, a cyclopentylic 
group, and a cyclohexyl group which may have a substituent is mentioned. As an alkoxy group, a thing of 1-4 
carbon numbers like a methoxy group, an ethoxy basis, a hydroxyethoxy basis, a propoxy group, n~butoxy 
group, an isobutoxy group, a sec-butoxy group, and t-butoxy group is mentioned. As a halogen atom, a 
fluorine atom, a chlorine atom, a bromine atom, and iodine atom can be mentioned. A thing of 6-14 carbon 
numbers which may have a phenyl group, a tolyl group, a methoxypheny group, and a substituent like a 
naphthyl group as an aryl group is mentioned. 

[0154]An aikoxy group of 1-4 carbon numbers, a halogen atom (a fluorine atom, a chbrlne atom, iodine 
atom), an aryl group of 6-10 carbon numbers, an alkenyl group of 2-6 carbon numbers, a cyano group, a 
hydroxy group, a carboxy group, an alkoxycarbony! group, a nitro group, etc. are mentioned preferably as a 
substituent Sulfonium and an iodonium compound which are expressed with general formula (A-1) - (A-3) 
used by this invention. Eight or more carbon numbers branched state or annular as the opposite anion and X 
" , . E whether it has ten or more an alkyl group or at least one or more alkoxy groups preferably and ] . 
[ whether it has straight chain shape, an alkyl group of 4-7 branched state or annular carbon numbers, or at 
least two or more alkoxy groups, and ] . [ whether it has straight chain shape, an alkyl group of 1-3 branched 
state carbon numbers, or at least three alkoxy groups, and ] It has an anion of benzenesulfonic acid which 
has 1-5 halogen atoms, or has straight chain shape and an ester ^oup of 1-10 branched state or annular 
carbon numbers, naphthalene sulfonic acid, or anthracene sulfonic acid. The diffusibility of acid 
(benzenesulfonic acid which has the above-mentioned group, naphthalene sulfonic acid, or anthracene 
sulfonic acid) which acts as an exposure late-coming student by this becomes small, and the solvent 
solubility of this sulfonium and an iodonium compound improves. From a viewpoint of reducing diffusibility 
especially, a branched state or annular alkyl group or the alkoxy group is more preferred than an alkyl ^oup 
or an alkoxy group of straight chain shape as the above-mentioned group. When the number of the 
above-mentioned groups is one, a difference in straight chain shape, branched state, or annular diffusibility 
becomes more remarkable. 
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[0155]Eight or more carbon numbers, a desirable octyl group branched state or annular as an alkyi group of 
8-20 carbon numbers, a nonyl group, a decyl group, an undeoyi group, dodecyl, a tridecy! group, a tetradecyl 
group, an octadecyl group, etc. are mentioned. Eight or more carton numbers, a desirable octyloxy group 
branched state or annular as an alkoxy group of 8-20 carbon numbers, a nonyloxy group, a decyloxy group, 
an undecyloxy group, a dodecyloxy group, a tridecyloxy group, a tetradecyloxy group, an octadecytoxy group, 
etc. are mentioned. As an alky! group of 4-7 carbon numbers, straight chain shape, a branched state or 
annular butyl group, a pentyl group, a hexyl group, a heptyl group, etc. are mentioned. As an alkoxy group of 
4-7 carbon numbers, straight chain shape, a branched state or annular butoxy group, a pentyloxy group, a 
hexyloxy group, a heptyloxy group, etc. are mentioned. As an alkyI group of 1-3 carbon numbers, a methyl 
group, an ethyl group, n-propyl group, and an isopropyl group are mentioned. As an alkoxy group of 1-3 
carbon numbers, a methoxy group, an ethoxy basis, n-propoxy group, and an isopropoxy group are 
mentioned. As a halogen atom, a fluorine atom, a chlorine atom, a bromine atom, and iodine atom can be 
mentioned, and it is a fluorine atom preferably. As ester of straight chain shape and 1-10 branched state or 
annular carbon numbers, A methyl ester group, an ethyl ester group, n-propyl ester group, i-propyl ester 
group, n-butylester group, i-butylester group, t-butylester ^oup, n-hexyl ester group, i-hexyl ester group, 
t-hexyl ester group, n-heptyl ester group, i-heptyl ester group, t-heptyl ester group, n-ootyl ester group, 
i-octyl ester group, t-octyl ester, n-nonyl ester group, i-nonyl ester group, t-nonyl ester group, n-deca nil 
ester group, i-deca nil ester group, t-deca nil ester, A cycio propyl ester ^oup, a cycle butylester group, a 
cyclopenty! ester group, a cyclohexyl ester group, a cyclohepty! ester group, a cyclooctyl ester group, a 
cyclononyl ester group, a cyclodeca nil ester group, etc. are mentioned, 

[01 56]To aromatic sulfonic acid expressed with X In addition to the above-mentioned specific substituent, 
a halogen atom (a fluorine atom, a chlorine atom, a bromine atom, iodine atom), an aryl group of 6-1 0 carbon 
numbers, a cyano group, a sulfide group, a hydroxy group, a carboxy group, a nitro group, etc. may be 
contained as a substituent. 

[01 57] Although example [ of these compounds ] (A-1-1) - (A-1-66) - (A-2~1) (A--2-59) - (A-3-1) 

(A-3-35) are shown below, it is not limited to this. 
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[Formula 70] 



0 



6 

OH 

0 



(A-1-15) 

C4H9* 



O 



[0161] 

[Formula 71] 



0 



0-C4H9* 



0 

0 



0-C4H9' 



CA-l-19) CA-I-i 



[0162] 

[Formula 72] 



60 



JP 2002-323768 

O-CH3 OH 



/-P j-T' r=C 

O-f "HA-O-scs HO-V>f Sba-Q-so,- 

tt-1-23) 01-1-24) 



[0163] 
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[Formula 83] 
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[Formula 94] 
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[0187]As for n, a straight chain and s show among an example that the 3rcl class and i of the 2nd class and 
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t are branching. The compound expressed with general formula (A-1) - (A-3), For example, a corresponding 
Crsalt (compound which replaced a general formula (A-1) - (A-3) X "by CI"), The compound expressed 
with X " (X is synonymous with a general formula (A-1) - (A~3) a case, and) Y* shows cations, such as H\ 
Na^ NH4*, and N(CH3) It is compoundable by carrying out salt exchange in solution. 
[0188]ln a general formula (A-4), an acid generator general formula (A-4) shown by (A-5), and (A-5), An 
alkyi group in R„ - R13, R,4 -• R^e, a cycloall^yl group, an alkoxy group, and the haiogen atom can mention a 
thing of said R^ - R^ and same thing as an example. R^ and X " are synonymous with the above. 
[0189]When I, m, and n are 2 or 3 respectively, a ring which consists of each 5-8 elements in 2 or three R,, 
- R,3 or R,4 - R,6 which two pieces combine with each other and contain a ring, heterocycle, or an aromatic 
ring may be formed. 

[01 90] Although an example (A-4-1) of a compound expressed with a general formula (A-4) below - 
(A-4-28) example (A-5-1) ~ (A-5-30) of a compound expressed with a general formula (A-5) are shown, it 
is not limited to this. 
[0191] 

[Formula 97] 
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[02033As for n, a straight chain and s show among an example that the 3rd class and 1 of the 2nd class and 
t are branching. A general formula (A-4) and the compound expressed with (A-5), For example, a 
corresponding CI" salt (a general formula (A-4), tiie compound which replaced X "by CI" by (A-5)), the 
compound (X " — a general formula (A~4).) expressed with X " Y*The case of (A-5), homonymy, and Y* show 
cations, such as H^ Na*, K^ NH/, and N(CH3) 4*. It is compoundable by carrying out salt exchange in solution. 
[0204]The straight chain of Y in the acid generator aforementioned general formula (A-6) expressed with a 
general formula (A-6) and R3, - Rg,, As branching and an annular alky! group, a methyl group, an ethyl group, 
a propyl group, an isopropyl group, Annular alkyi groups, such as the straight chain of 1-20 carbon numbers 
or branched alkyI group and cyclopropyl group like n-butyi group, a sec-butyl group, t-butyl group, a hexyl 
group, and an octyl group, a cyclopentylic group, or a cyclohexyl group, are mentioned. As a desirable 
substituent of an alkyI group, an alkoxy group, an acyl group, an acyloxy group, a chlorine atom, a bromine 
atom, iodine atoms, etc. are mentioned. 

[0205]An aralkyi group of 7-12 carbon numbers like benzyl or a phenethyl group as an aralkyi group of Y is 
mentioned. As a desirable substituent of an aralkyi group, a lower alkoxy group of a low-grade alkyI group of 
tlie carbon numbers 1-4 and the carbon numbers 1-4, a nitro group, an acetylamino group, a halogen atom, 
etc. are mentioned. 

[0206]As an alkoxy group of R3, - Rj,, a methoxy group. An ethoxy basis, a propoxy group, an isopropoxy 
group, n-butoxy group, an isobutoxy group, An alkoxy group which has substituents, such as an alkoxy group 
of 1-20 carbon numbers like a sec-butoxy group, t-butoxy group, an octyloxy group, and a dodecyloxy group 
or an ethoxyethoxy basis, is mentioned. An acetyl group, a propionyl group, benzoyl, etc. are mentioned as 
an acyl group. As an acylamino group, an acetylamino group, a propionylamino group, a benzoylamino group, 
etc. are mentioned. A benzenesulphonyl amino group which is not replaced [ substitution like sulfonylamino 
groups of 1-4 carbon numbers, such as a methanesulfonylamino group and an ethane sulfonylamino group, 
and p-toluenesulfonyl amino group as a sulfonylamino group or ] is raised. As an aryl group, a phenyl group, 
a tolyl group, a naphthyl group, etc. are mentioned. As an alkoxycarbonyl ^oup, an alkoxycarbonyl group of 
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2-20 carbon numbers, such as a methoxycarbonyl group, an ethoxycarbonyl group, an ethoxyethoxycarbonyl 
group, an ootyloxy carbonyl group, and a dodecyloxy carbonyl group, is raised. 
[O207]An acyloxy ^oup of 2-20 carbon numbers like an acetoxy group, a propanoyloxy group, an 
octanoyloxy group, and a benzoybxy group as an acyloxy group is raised. As an aralkyi group, an aralkyi 
group of 7-15 carbon numbers of substitution or a non-substituted benzyl group, substitution, or an 
unreplaced phenethyl group is raised. The same thing as what was raised above as a desirable substituent of 
an aralkyi group is raised. 

[0208]In R3, - R51, R31 - R35, - R42 and R43 - Rj, form five to 8 membered-ring which two of each groups 
join together and consists of carbon and/or a hetero atom, and their potato is good. As such five to 8 
membered-ring, cyclohexane, pyridine, a franc, or pyrrolidine is raised, for example. X and Y may combine 
with residue of another imide sulfonate compound, and may form a dimer and a trimer. As another imid© 
sulfonate, it is a compound expressed with a general fomiula (A-6), and what became a univalent basis of X 
or Y by the way is raised. 

[0209]As an alkylene group of X, an annular alkylene group of a monocycle which may contain a straight 
chain, an alkylene group of 1-10 carbon numbers of branching, or a hetero atom, or many rings is mentioned. 
As a straight chain or an alkylene group of branching, a methylene group, ethylene, a propylene group, or an 
octylene group is raised. As a desirable substituent of an alkylene group, an alkoxy group, an acyl group, a 
formyl group, a nitro group, liie acylamino group, a sulfonylamino group, a halogen atom, an aryl group, and 
an alkoxycarbony! group are mentioned. An alkoxy group, an acyl group, a nitro ^oup, the acylamino group, a 
sulfonylamino group, an aryl group, and an alkoxycarbonyl group quoted here are synonymous with a thing 
quoted by Rj, - R51. As a halogen atom, a fluorine atom, a chlorine atom, a bromine atom, and iodine atoms 
can be mentioned. 

[0210]As an annular alkylene group, they are a monocycle cycio alkylene group of 4~8 carbon numbers of a 
cyclopentylene group, a cyclohexylene group, etc., and 7-oxabicyclo. [2.2.1]A poiycyclic cycio alkylene 
group of 5-15 carbon numbers of a heptylene group etc. is mentioned, and as a desirable substituent of a 
cycio afkylene group, An alkyi group of 1-4 carbon numbers, an alkoxy group, an acyl group, a formyl group, 
a nitro group, the acylamino group, a sulfonylamino group, a haiogen atom, an aryl group, and an 
alkoxycarbonyl group are mentioned. An alkoxy group, an acyl group, a nitro group, the acylamino group, a 
sulfonylamino group, an ary! group, and an alkoxycarbonyl group quoted here are synonymous with a thing 
quoted by R3, - R5,. As a halogen atom, a fluorine atom, a chlorine atom, a bromine atom, and iodine atoms 
can be mentioned. 

[0211 ]A phenylene group, a naphthylene group, etc. are mentioned as an allylene group. As a desirable 
substituent of an allylene group, an alkyI group, a cycloalkyi group, an alkoxy group, an acyl group, a formyl 
group, a nrtro group, the acylamino group, a sulfonylamino group, a halogen atom, an aryl group, and an 
alkoxycarbonyl group are mentioned. An alkyI group quoted here, a cycloalkyi group, an alkoxy group, an acyl 
group, a formyl group, a nitro group, the acylamino group, a sulfonylamino ^oup, an aryl group, and an 
alkoxycarbonyl group are synonymous with a thing quoted by R3, - R5,. As a halogen atom, a fluorine atom, a 
chlorine atom, a bromine atom, and iodine atoms can be mentioned. 

[0212]As an alkenylene group, an alkenylene group of 2-4 carbon numbers is raised, An ethenylene group, a 
butenylene group, etc. are mentioned and as a desirable substituent of an alkenylene group For example, an 
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alkyi group, A cycloalkyi group, an aikoxy group, an acyl group, a formyl group, a nilro ^oup, the acylamino 
group, a sulfonyiamino group, a halogen atom, an aryl group, and an alkoxycarbonyl group are mentioned. An 
alkyI group quoted here, a cycloalkyi group, an aikoxy group, an acyl group, a formyl group, a nitro group, the 
acylamino group, a sulfonyiamino ^oup, an aryl group, and an alkoxycarbonyl group are synonymous with a 
thing quoted by - R^,. As a halogen atom, a fluorine atom, a chlorine atom, a bromine atom, and iodine 
atoms can be mentioned. As an annular alkenylene group, they are a monocycle cycio alkenylene group of 
4-8 carbon numbers of a cyclopentenylene group, a cyclohexenylene group, etc., and 7-oxabicyclo. [2.2.1]A 
polycyclic cycIo alkenylene group of 5-15 carbon numbers of a heptenyfene group, a NORUBORUNENIREN 
group, etc. is mentioned. A substituent which a toiylene group, a xylylene group, etc. were mentioned and 
was mentioned by an allylene group as the substituent as an aralkylene group can be raised. Although 
example (A-6-1) - (A-6-49) of a compound expressed with these general formulas CA-6) below is shown, it 
is not limited to this. 
[0213] 

[Formula 109] 
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[0222]The compound expressed with a general formula CA-6) G.F.Jaubert work, Ber .. Work, such as the 
method of 28,360 (1895), and D.E.Ames, J. Chem.Soc .. Work, such as the method of 3518 (1955), or 
M.A.Stolberg, J, Am. Chem.Soc .. In accordance with the method of 79-2615 (1957), etc., the N-hydroxy 
imide compound and sulfonic acidchloride which were compounded Under a basic condition. For example, 
work, such as LBauer, J.Org.Chem .. It is possible to compound in accordance with the method of 24-1294 
(1959). 

[0223]Among the acid generator general formula (A-7) expressed with a general formula (A-7), Ar, and Arj 
are the same or different, and show the aryl group which is not replaced [ substitution or ]. Here, as an aryl 
group, a phenyl ©"oup, a tolyl group, a naphthyl group, etc. are mentioned. As a substttuent of an aryl group, 
an alkyi group, a cycloalkyi group, an alkoxy group, an acyl group, a formyl group, a nitro group, the acylamino 
group, a sulfonylamino group, a halogen atom, an aryl group, and an alkoxycarbonyl group are mentioned. The 
alkyI group quoted here, a cycloalkyi group, an alkoxy group, an acy! group, a formyl group, a nitro group, the 
acylamino group, the sulfonylamino group, the aryl group, and the alkoxycarbonyl group are synonymous with 
the thing quoted by the above-mentioned Rj, - As a halogen atom, a fluorine atom, a chlorine atom, a 
bromine atom, and iodine atoms can be mentioned. Aithough compound (A-7-1) - (A-7--14) shown below as 
an example of an acid generator expressed with a general formula (A-7) is mentioned, it is not limited to 
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these. 
[0224] 

[Formula 118] 



{A-7-l) 

CA-7-2> 
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[Formula 119] 
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Cl-^-SOg-SOa-^-OCi^ 



B3C - 



CA-7-12) 

F F F F 

(A-7-13) 



[0226]As composition of the acid generator expressed with the above-mentioned general formula (A-7), G . 
See . DENSA Junior . work "journal OBU ORUGA nick chemistry" (G. — C. Denser and Jr. work.) "Journal 
of Organic Chemistry" 31, 3418-3419 (1966) The method of a statement, TE . Py . leech DOITCHI work 
"journal OBUZA chemical SOSAIATI" (T. P. Hilditch work "Journal of the Che mi cal Society") 93, 
1524-1527 (1908) The method of a statement or the Ore . Hinds Belc work "BERIHITE DEADOI chain 
HEMISHIE gesellschaft" (O. Hinsberg work.) "Berichte der DeutschenChemischen Gesellschaft" In 
accordance with the method of 49, 2593 - 2594 (1918) statement, etc., it is compoundable. Namely, the 
method of compounding firom the suifinic acid shown by a general formula (a) in sulfuric acid solution using 
cobalt sulfate. The method of compounding the sulfonic acidchloride shown by the suifinic acid shown by a 
general formula (a) and a general formula (b), etc. are mentioned using ethyl xanthogenate under the method 
of compounding from the sulfonic acidchloride shown by a general formula (b), or a basic condition. 
Ar -SOj,H (a) 
Ar^-SO^ CI (b) 

(Here, Ar^ and kc^ are the same meanings as what was defined by general formula (A-l).) 
[0227]In this invention, an acid generator expressed with general formula (A~1) ~ (A-5) among acid 
generators expressed with above-mentioned general formula (A-1) - (A-7) is preferred, and it is an acid 
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generator more preferably expressed with general formula (A-1) - (A~4). Thereby, resolution and sensitivity 
come to be further excellent. In this Invention, as for a content in a constituent of an acid generator 
(compound preferably expressed with general formula (A~1) - (A-7)), 0.1 to 25 % of l^ie weight is preferred 

to solid content of all the constituents, and it is 2 to 10 % of tlie weight still more preferably one to 15% of 
the weight more preferably. 

[0228]It has a preferred acid generator (b) that it is aiso the compound a which generates fluoride content 
sulfonic acid by the exposure of active radiation. 

[0229] [a]As the compound a, iodonium salt expressed with the following general formula (PAG3) or 

sulfonium salt expressed with a general formula (PAG4) can be mentioned, for example. 

[0230] 

[Formula 120] 

^ Raw 

{PAG3) (PA64) 



[0231 ]Ar' and Ar^ show respectively the aryl group which is not replaced [ substitution or ] independently 
among a formula. R^"', R^"*, and R^® show respectively the alkyi group which is not replaced [ substitution 
or ] and an aryl group independently. Z" shows the sulfonate anion which has at least one fluorine atom. Two 
and Ar^ of R^°^ R^°\ and the R^, and Ar^ may be combined via each single bond or substituent 
[0232]It is an alkyI group of the carbon numbers 1-8 preferably [ it is desirable and / as the aryi group of the 
carbon numbers 6-14, and an alkyI group ] as an aryl group as Ar\ Ar^ R^"^, R^"^, and R'°^. As a desirable 
substituent, to an aryl group, the alkoxy group of the carbon numbers 1-8, The alky! group of the carbon 
numbers 1-8, the alkoxycarbonyl group of the carbon numbers 2-9, The alkyl carbonylamino group of the 
carbon numbers 2-9, a nitro group, a carboxyi group, It is a hydroxy group, a halogen atom, and a phenylthio 
group, and the alkoxy group of the carbon numbers 1-8, the aryl group of the carbon numbers 5-14, the 
arylcarbonyl group of the carbon numbers 6-15, a carboxyi group, and a halogen atom can be mentioned to 
an alkyl group. 

[0233]As a sulfonate anion of Z", aliphatic hydrocarbon of the carbon numbers 1-20 and aromatic 
hydrocarbon of the carbon numbers 5-20 which have at ieast one fluorine atom can be mentioned 
preferably. These may have a substituent and as a substituent. For example, an alkoxy group in which the 
carbon numbers 1-10 may be carrying out fluoride substitution, an alkoxycarbonyl group in which tiie carbon 
numbers 2-1 1 may be carrying out fluoride substitution, a phenyiamino group, a pheny!cari)onyl group, a 
halogen atom, and a hydroxyl group can be mentioned. To aromatic hydrocaHson, an alkyl group of the 
carbon numbers 1-15 can be mentioned further. 
[0234]Although an example is given to below, it is not limited to these. 
[0235] 

[Formula 121] 



109 




110 




Ill 



JP 2002-323768 



0-(n)C8Hi7 CF3CF2SO3" 



0-{n)C8Hi7 Br- 

F 

NHC0(CHz)bCH3 CF3(CF2)3S03" 0^1-23) 

rHQ)-NHC0(CHz)8CH3 CF3{CF2)7S03'' (VI-24) 

CF3CH2CH(CH3)S03" 



[0238] 

[Formula 124] 



CF3CH2CH(CF3)S03'' 

CI^{CF2)7S03" 
CF3{CF2)20(CF2)2S03" 

C F3(C F2)2OCF(CFg)S03" 



(yi-25) 
(VI-26) 



(VI-27) 



F[CF(Ch^)CF20]2CF{CF3)S03" {VI-31) 
FtCF(CF3)CF20]aCF(CF3)S03' (VI-32) 
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F 




(CF3)2C(OH)S03- CV||_16> 




E0240] 

[Formula 126] 
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°^^-yJ-K^ CF^CISOa" (VP 1-29) 



OMeHfj)— CFsTObSOs" (¥li-30) 



CF3{CFz)2SOj," (VM-31) 

F-^-SC^- CVII-32) 
F F 

CF3SO3" (VI l~33) 

CFvjHSOs' (VI 1-34) 

CF3(CF2)aS03" (VI I -35) 



[0243] 

[Formula 129] 
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[0245] 

[Formula 131] 
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S* CFaCCHaJaSOg" (Vil-49) 

S"^ CFsCHaCHCCHaJSOa" (¥11-50) 

-S* CF3CH2CH(CF3>S03" (¥11-51) 

-S* CHj(CF;^SOs" (¥11-52) 

-S* CF3(CFa)2O(CF2)2S0ij' (Vll~53) 

-S* CFi(CF2>jOCF(CF3)S03' (¥(1-54) 

-S* F(CFa:JH3)CF20]2CF(CF3)S03' (VI 1-55) 

- S* F|CF(CF3)CF20]aCF(CF^S03" (V 1 1 -56) 



[0246]When using the compound a, the thing of the compound which generates the sulfonic acid which does 
not contain a fluorine atom by the exposure of active radiation, or the compound which generates carboxylic 
acid by the exposure of active radiation for which either is used together at least is preferred. 
[0247][b]Using together with the compound a as a compound (compound b) which generates the sulfonic 
acid which does not contain a fluorine atom by the exposure of desirable active radiation, For example, in a 
previous general formula (PAG3) and (PAG4), the iodonium salt and sulfonium salt which are the sulfonate 
anions in which Z does not have a fluorine atom can be mentioned. 

[0248]Although a compound shown below as an example is mentioned, it is not limited to these. 
[0249] 

[Formula 132] 
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yj (PAG3-r) 



[0250] 

[Formula 133] 
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[0251] 

[Formula 134] 



[0252] 

[Formula 135] 



' {Am' 


CH3(CH2)sS03~ 


[Am- 


CH3(CH2),S03- 


{Am 




> 


CB,(CHj>,2SOs- 


> 

{Am' 






CH3(CH2),8S03- 



[0253] 

[Formula 136] 



»'"-'> ' (MM) ^OH, 



(PAS4-4) /k. (PAB4-12) c,H,-'^ 



[0254] 

[Formula 137] 
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{P«54-2Q) 



(PAG4-M) 



[0255] 

[Formula 138] 



OOH, 



(PAM-30) \ 



[0256] 

[Formula 139] 
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(PAQ4-S3} 



(d) -"'^ ^ 

CH3{CHj)idS03'" CH3(CH2)iaS03~ 

^ , {PAG4-38) 
(PACI4-37) , ^ 



[0257]The imino sulfonate derivative expressed with the disulfon derivative or general formula (PAG6) 

expressed with a following general formula (PAG5) can be mentioned. 

[0258] 

[Fomiula 140] 



A 

(PAC5) (pA6g) 



[0259]Ar' and Ar'' show respectively the aryl group which is not replaced [ substitution or ] independently 
among a formula. R^°^ shows the alkyi group which is not replaced [ substitution or ] and an aryl group. A 
shows the alkylene group which is not replaced [ substitution or ], an alkenylene group, and an allyiene group. 
[0260]Aithough a compound shown below as an example is mentioned, it is not limited to these. 
[0261] 

[Formula 141] 
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[0262] 

[Formula 142] 



N— 0-. 
CPiS6-3> 



fPA«5-fl) 



_^N-0-SO;-Cjl^ 
(PAGS-T) 

" (KA66-J) 

O 

M-0-S0j-(CH,),i-CH3 



' (PA0B-1O) 



N~0-SOj-< 
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[0263] 

[Formula 143] 

o H3C o csp^chj 



[0264] 

[Formula 144] 




O 



(PACB-Z2) 



[0265]The diazodisulfon derivative expressed with a following general formula (PAG7) can be mentioned. 
[0266] 

[Formula 145] 



[02673R expresses among a formula a straight chain, branching, an annular alkyi group, or the aryi group that 
may be replaced. 

[0268]Although the compound shown below as an example is mentioned, rt is not limited to these, 
[0269] 

[Formula 146] 
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(PA67-1) 



{PA57-S) 



(PAG7-2) 



(PAG7-4) 




(PAS7-S) 



[0270]Above[a]It reaches. The compound explained by [b] can make aromatic compounds able to react 
using a periodate, and can compound obtained iodonium salt by carrying out salt exchange to corresponding 
sulfonic acid. A phenylsulfoxide which is not replaced [ aryl Grignard reagents, such as aryl 
ma^iesiumbromide, substituUon, or ] is mad© to react, and obtained triarylsulfonium halide can be 
compounded by a method of carrying out salt exchange with corresponding sulfonic acid. A phenylsulfoxide 
which is not replaced [ substitution or ] and corresponding aromatic compounds using acid catalysts, such 
as methanesulfonic acid / diphosphorus pentaoxide, or an aluminium chloride, condensation, A method and 
diaryliodonium salt which carry out salt exchange, and a diaryl sulfide are compoundable by condensation, a 
method of carrying out salt exchange, etc. using a catalyst of copper acetate etc. Once leading salt 
exchange to a halide salt, it can carry out salt exchange also of also using a method of using silver reagents, 
such as silver oxide, and changing into a sulfonate, or ion-exchange resin. Sulfonic acid or a sulfonate used 
for salt exchange can be obtained by hydrolysis of commercial sulfonic acid halide, etc., using a commercial 



[0271]The compound d which generates the compound c and fluoride content carboxylic acid which 
generate fluoride non-containing carboxylic acid as a compound which generates carboxylic acid by the 
exposure of active radiation with preferred using together with tiie compound a can be mentioned. 
[0272][c]As the compound c which generates fluoride non-containing cartoxylic acid by tiie exposure of 
active radiation with preferred using together writh the compound a, a compound shown by a following 
general formula (A.I Artificial Intelligence) - (AV) can be mentioned, for example. 



thing. 



[0273] 

[Formula 147] 
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[0274]In the above-mentioned formula, R^q^ ~ R337 express a hydrogen atom, a straight chain, branching or 
an annular alkyi group, a straight chain, branching or an annular alkoxy group, a hydroxy group, a halogen 
atom, or a S-R^ group independently respectively. Rp expresses a straight chain, branching, an annular alkyI 
group, or an aryl group. Ra and Rb express the alky! group and alkoxy group which may have a hydrogen 
atom, a nitro group, a halogen atom, and a substituent independently respectively. Rc and Rd express the 
alkyI group or aryl group which may have a halogen atom and a substituent independently respectively. Rc 
and Rd may join together and cyclic hydrocarbon (the oxygen atom and the nitrogen atom may be included 
in endocyclic [ of these ]) of an aromatic ring, a monocycle, or many rings may be formed. Y, and may 
express a carbon atom and a single bond or a double bond may be sufficient as Y^-Y^ combination. The 
above-mentioned X "expresses that from which the carboxylic acid compound shown with a following 
formula became an anion. X j and X 2 express that from which the carboxylic acid compound shown with a 
following formula became an ester group by a part for a carboxyl base independently respectively. 
[0275] 

[Formula 148] 
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^336 C~OH (CI) 



9 ? ^ 

Rggg— C R^—C 1^39 OH (C4) 



(R34O) 



V J/-R333— C-OH 



(Flaas) p 



[0276] 

[Formula 149] 
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[0277]The inside of the above-mentioned formula and R33g are tlie straight chain shape of the carbon 
numbers 1-30, and a branched state or annular alky! group (here). Even if the oxygen atom and the nitrogen 
atom are included in the chain of an alkyi group, the good straight chain shape of the carbon numbers 1-20, 
A branched state or annular alkenyl group, the straight chain shape of the carbon numbers 1-20, a branched 
state or annular alkynyl group, The straight chain shape of the carbon numbers 1-20, a branched state or 
annular alkoxyl group, the basis by which at least some hydrogen atoms of said alkyI group were replaced 
with the halogen atom and/or the hydroxyl group, At least some hydrogen atoms of said alkenyl group show 
the substitution or the unsubstituted aryl group of the basis replaced with the halogen atom and/or the 
hydroxyl group, or the carbon numbers 6-20. Here, as a substituent of an aryl group, an alkyI group, a nitro 
group, a hydroxyl group, an alkoxy group, an acyl group, an alkoxycarbonyl group, and a halogen atom can be 
mentioned. 

[0278]R339 is a single bond or straight chain shape of the carbon numbers 1-20, and a branched state or 
annular alkylene group (here). Even if an oxygen atom and a nitrogen atom are included in a chain of an 
alkylene group, good straight chain shape of the carbon numbers 1-20, A branched state or annular 
alkenylene group, a basis by which at least some hydrogen atoms of said alkylene group were replaced with 
a halogen atom and/or a hydroxyl g^oup. At least some hydrogen atoms of said alkenylene group show a 
basis replaced with a halogen atom, or an ARUKOKI alkylene group of the carbon numbers 2-20, and two or 
more R338 and R339 may be the same to mutual, or may differ from each other in it. 

[0279] R340 shows a hydroxyl group or a halogen atom, may be the same to mutual, or may differ. [ of two or 
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more R340 ] Respectively, independently, m, n, p, and q are the integers of 0-3, and are m+n<=5 and p+q<=5. 
z is 0 or 1. 

[0280]As a straight chain in R301 in said general formula (A.L Artificial Intelligence) - (AV) - R337, Ra, Rb, Rc, 
Rd, and R^, and a branched alky! group, A thing of 1--4 carbon numbers like a methyl group, an ethyl group, a 
propyl group, n-butyl group, a sec-butyl group, and t-butyl group which may have a substituent is mentioned. 
As an annular alkyi group, a thing of 3-8 carbon numbers like a cyclopropyl group, a cyclopentylic group, and 
a cyclohexyl group which may have a substituent is mentioned. As an alkoxy group of R^^^ - R337, Ra, and Rb, 
a thing of 1-4 carbon numbers like a methoxy group, an ethoxy basis, a hydroxyethoxy basis, a propoxy 
group, n-butoxy group, an isobutoxy group, a sec-butoxy group, and t-butoxy group is mentioned. As a 
halogen atom of Rgp, - Rgg^, Ra, Rb, Rc, and Rd, a fluorine atom, a chlorine atom, a bromine atom, and iodine 
atom can be mentioned. A thing of 6-14 carbon numbers which may have a phenyl group, a tolyl group, a 
methoxypheny group, and a substituent like a naphtfiyl group as an aryl group of Rg, Rc, and Rd is mentioned. 
Preferably as these substituents An alkoxy group of 1-4 carbon numbers, A halogen atom (a fluorine atom, 
a chlorine atom, iodine atom), an aryl group of 6-10 carbon numbers, an alkenyl group of 2-6 carbon 
numbers, a cyano group, a hydroxy group, a carboxy group, an alkoxycarbonyl group, a nitro group, etc. are 
mentioned. 

[0281]As cyclic hydrocarbon (an oxygen atom and a nitrogen atom may be included in endocyclic [ of 
these ]) of an aromatic ring and a monocycle which Rc and Rd combine and form, or many rings, benzene 
structure, naphthalene structure, cyclohexane structure, norbornene structure, oxabicycio structure, etc. 
are mentioned. 

[0282]Sulfonium and an iodonium compound which are expressed with a general formula (A.I. Artificial 
Intelligence) used by this invention - (AIII), As the X for anion " , a carboxyl group (-COOH) of at least one 
sort of compounds contains a thing used as an anion (-C00 ) among carboxylic acid compounds shown by 
above-mentioned formula (CI) - (CIO). A compound expressed with general formula (AIV) used by this 
invention ~ (AV), A carboxyl group (-COOH) of at least one sort of compounds contains a substituent used 
as an ester group (-C00-) as substituent X , and X 2 among carboxylic acid compounds shown by 
above-mentioned formula (C1) - (CIO). 

[0283]As straight chain shape of the carbon numbers 1-30 in Rjjg, and a branched state or annular alkyI 
group (here, an oxygen atom and a nitrogen atom may be included in a chain of an alkyI group). Methyl, ethyl, 
propyl, butyl, pentyl, hexyl, cyciohexyl, dodecyl, 1 -ethoxyeliiyl. adamanthyl, etc. are mentioned. Ethenyl, 
propenyl, isopropenyl, a cyciohexene, etc. are mentioned as straight chain shape of the carbon numbers 
1-20, and a branched state or annular alkenyl group. Acetylene, propenylene, etc. are mentioned as strat^t 
chain shape of the carbon numbers 1 -20, and a branched state or annular alkyny! group. As straight chain 
shape of the carbon numbers 1-20, and a branched state or annular alkoxy group, methoxy and ethoxy ** 
propyloxy, butoxy, cyclohexyloxy, isobutoxy, dodecyloxy, etc. are mentioned. Phenyl, naphthyl, antiiranil, etc. 
are mentioned as substifertion or an unsubstituted aryl group of tile carbon numbers 6-20. As a substituent 
of an aryl group, an alkyI group, a nitro group, a hydroxyl group, an alkoxy group, an acyl group, an 
alkoxycarbonyl group, and a halogen atom can be mentioned. 

[0284]If it is considered as straight chain shape of the carbon numbers 1-20 in R335, and a branched state or 
annular alkylene group (here, an oxygen atom and a nitrogen atom may be included in a chain of an alkylene 
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group), Methylene, ethylene, propylene, butylene, isobutylene, ethoxyethylene, cyclohexylene, etc. are 
mentioned. Vinylene, allylene, etc. are mentioned as strai^t chain shape of the carbon numbers 1--20, and a 
branched state or annular alkenylene ^oup. 

[0285]Although an example is shown, this invention is not limited to these. 

[0286] 

[Formula 150] 



a-i) 

irim^^ o^coo. 

(1-3) 

-(H""0)''+ MeO-Q-CHaCOO- 
(1-5) 

0-7) 
(1-9) 

(I-ll) 

(1-13) 



(12) 

a-4) 

(M) 

-Q-ooo. 

(1-8) 

ooo- 

(I-IO) 

Ocoo- 

(1-12) 

(1-14) 
(1-16) 



[0287] 

[Formula 151] 
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(n-3) 

( ^^'^^ CH3C00- 
(n-7) 

(0-9) 

(^^8+ OTsCHaOOO- 

(n-13) 

(B-IS) 

( C^^'^ CHaCH(OH)COO. 
(0-17) 



cn.2} 

Q}s. Ocoo. 

<Q)-S+ CHaCCHsJaCOO- 
01.6) 



(n-io) 

0)-Sv Q-COO- 
(11.12) 



-Qhcoo- 



0)3^ "O-^^"^"- 

(1M6) 



[0288] 

[Formula 152] 
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(11-31) (J'-32) 



[0289] 

[Formula 153] 
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(H-33) Oi-34) 

{-Wft o°°- 

(li-37} (11-38) 
(11-39) OMO) 

O O 



(,(.45, Hi ^"^'^ 

MeO-Q-S*^^^ jy-COO- MeO-^-S* CH3COO 

*=!^ (IU7) (H-48) 

[0290] 

[Formula 154] 
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(in-i) 



•S-^^S* 2CHaCOO. 
H.2) ^ 

^ (IV-l) ° (IV-2) 



(IV-3) 



■CHs 

<V-1) 



NOa 

(V-4) 

[0291]The compound expressed with the above-mentioned photo-oxide generating agent (A.I. Artificial 
Intelligence), i.e., a general formula, a general formufa (All), and a general formula (AIII), United States patent 
3rd, 734, On the No. 928 specifications. The method of a statement, Macromolecules, vol. 10, 1307(1977), 
Journal of Organic Chemistry, vol.55, 4222(1990), J. Radiat. Curing, vol. 5. It is compoundable by exchanging 
counteranion for (1) and 2 (1978) using the method of a statement, etc. The compound expressed with a 
general formula (AIV) and a general formula (AV) makes a carboxylio acid chloride react to an N-hydroxy 
imide compound on basic conditions, or is obtained by making a carboxylio acid chloride react to nitrobenzyl 
alcohol under a basic condition. 

[0292] [d] Next, the compound d which generates fluoride content carboxylio acid by the exposure of active 
radiation with preferred using together with the compound a is explained. 

[0293]As fluoride content carboxylio acid, aliphatic carboxylio acid and aromatic fellows carboxylio acid by 
which fluoride substitution was carried out can be mentioned, for example. As aliphatic carboxylio acid by 
which fluoride substitution was carried out. Acetic acid, propionic acid, n-butanoic acid, isobutyric acid, 
vaieric acid, trimethylacetic acid, A fluoride substitution thing of aliphatic carboxylio acid, such as caproic 
acid, heptanoic acid, caprylic acid, pelargonic acid, capric acid, lauryl acid, myristic acid, pulmitic acid, 
stearic acid, undecanoic acid, dodecanoic acid, and tridecanoic acid, is mentioned. These may have a 
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hydroxyl group, an alkoxy group, and a halogen atom as a substituent What contains connecting groups, 
such as an oxygen atom, a sulfur atom, a carbonyl group, a carboxyl group, and a sulfonyl group, in the 
aliphatic series chain is preferred. What is expressed with the following general formula as desirable aliphatic 
carboxylic acid by which fluoride substitution was carried out can be mentioned. 

L expresses a hydrogen atom or a fluorine atom among an L-CCH^) pCCFj) qCCHj) r-COOH general formula, 
p and r express an integer of 0-15, and q expresses an integer of 1-15 independently respectively. A 
hydrogen atom or a fluorine atom of an alkyi chain in this general formula may be replaced by an alkyi group 
(preferably carbon numbers 1-5) which may be replaced with a fluorine atom, an alkoxy group (preferably 
carbon numbers 1-5) which may be replaced with a fluorine atom, or hydroxyl group. It is preferred that the 
carbon number is a fluoride substitution thing of 2-20, and saturated-fat fellows carboxylic acid that is 4-20 
more preferably preferably as aliphatic carboxylic acid by which fluoride substitution was carried out 
[ above-mentioned ]. By considering it as this carbon number with four or more pieces, the diffusibility of 
carboxylic acid resolvability to generate falls and line width change by temporality from exposure to 
afterbaking can be controlled more. Especially, a fluoride substitution thing of a straight chain of 4-18 
carbon numbers or branching saturated-fat fellows carboxylic acid is preferred. 
[0294]As aromatic fellows carboxylic acid by which fluoride substitution was carried out 
[ above-mentioned ], it is preferred that carbon numbers are 7-20, and a fluoride substitution thing of 
aromatic carboxylic acid which is 7-1 5 more preferably and is 7-1 1 still more preferably. Specifically, they 
are benzoic acid, substituted benzoic acid, naphthoic acid, substitution naphthoic acid, anthracene 
carboxylic acid, and substitution anthracene carboxylic acid (here). A fluoride substitution thing of aromatic 
carboxylic acid — as a substituent, an alkyi group, an alkoxy group, a hydroxyl group, a halogen atom, an aryl 
group, an acyl group, an acyloxy group, a nitre group, an alkylthio group, and an arylthio group are mentioned 
— is mentioned. Especially, a fluoride substitution thing of benzoic acid and substituted benzoic acid is 
preferred. 

[0295]Aliphatic series or aromatic carboxylic acid replaced with these fluorine atoms. One or more of a 
hydrogen atom which exists in a skeleton besides carboxyl Motomochi are replaced by fluorine atom, All 
hydrogen atoms that exist in a skeleton besides carboxyl Motomochi preferably especially are aliphatic 
series or aromatic carboxylic acid (perfluoro saturated-fat fellows carboxylic acid or perfluoro aromatic 
carboxylic acid) replaced with a fluorine atom. Thereby, sensitivity comes to be further excellent. 
[0296]an onium salt compound (sulfonium salt) which has preferably an anion of aliphatic series replaced 
with the above fluorine atoms, or aromatic carboxylic acid as counteranion An imide carboxylate compound 
or a nitrobenzyl ester compound etc. which has carboxylate groups, such as iodonium salt, is mentioned. A 
compound more preferably expressed with following general formula (I) - (lU) is mentioned Thereby, 
sensitivity, resolution, and an exposure margin come to be Hirther excellent. From irradiating this compound 
with active radiation, saturated-fat fellows or aromatic carboxylic acid replaced with at least one fluorine 
atom equivalent to X "of general formula (I) - (10) is generated, and it functions as a photo-oxide generating 
agent. 
[0297] 

[Formula 155] 
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(Ml) 



[0298](Ri - R37 express a hydrogen atom, a straight chain, branching or an annular alkyi group, a straight 
chain, branching or an annular alkoxy group, a hydroxy group, a halogen atom, or a -S-Rjg group 
independently respectively among the above-mentioned formula.) Rjg expresses a strai^t chain, branching, 
an annular alkyI group, or an aryl group here. X " is anion of aliphatic series or aromatic carboxylic acid 
replaced with at least one fluorine atom. 

X "is an anion of perfluoro aliphatic carboxylic acid or perfluoro aromatic carboxylic acid preferably, and is 
an anion of the fluoride substituted alky! carboxyiic acid of four or more carbon numbers especially 
preferably. 

[0299]The thing of 1-4 carbon numbers like a methy! group, an ethyl group, a propyl group, n-butyi group, a 
sec-butyl group, and t-butyl group in general formula (I) - (III) which may have a substituent as the straight 
chain of R, - Rjg and a branched alkyI group is mentioned. As an annular alkyI group, the thing of 3-8 carbon 
numbers like a cyclopropyl group, a cyclopentyiic group, and a cyclohexyl group which may have a 
substituent is mentioned. As an aikoxy group of R, - Rgy, the thing of 1-4 carbon numbers like a methoxy 
group, an ethoxy basis, a hydroxyethoxy basis, a propoxy group, n-butoxy group, an tsobutoxy group, a 
sec-butoxy group, and t-butoxy group is mentioned. As a halogen atom of R, - Rjy, a fluorine atom, a 
chlorine atom, a bromine atom, and iodine atom can be mentioned. As an aryl group of Rgg, the thing of 6-14 
carbon numbers, such as a phenyl group, a tolyl group, a methoxypheny group, and a naphthy! group, is 
mentioned. An aryl group may have a substituent. Preferably as these substtlxients The alkoxy group of 1-4 
carbon numbers, A halogen atom (a fluorine atom, a chlorine atom, iodine atom), the aryi group of 6-10 
carbon numbers, the alkenyl group of 2-6 carbon numbers, a cyano group, a hydroxy group, a carboxy group, 
an aikoxycarbonyl group, a nitro group, etc, are mentioned. 

[0300]An iodonium compound or a suffonium compound expressed with general formula (I) used by this 
invention - (III) has an anion of saturated-fat fellows or aromatic carboxylic acid replaced with at least one 
fluorine atom as the X for anion ~. These anions are anions (-C00") from which a hydrogen atom of this 
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carboxylic acid (-COOH) seceded. 

[0301] Although an example is shown below, this invention is not limited to these. Example [ of a photo-oxide 
generating agent ] Q-lf) ~ expressed with general formula (0 (I-36f) : [0302] 

[Formula 1 56] 




r CF^COO" (i-if) 
r CFstCFjfeCOO {|-3f) 



[/~f"0}7'* ^^^^^ (l-»f) 




[0303] 

[Formula 157] 
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F 




CFaHCOO" 


f 1 


CFi^iCOO" 




CFiiCCFjJsCOO 






^ 1 > f / 2 






F F 








CF3{CF2)7C(X) 



-1* CFs(CF2)jCOO {l~17f) 

-r F-^^~COO" <I-18D 

F F 



[0304] 

[Formula 158] 
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(M90 



-cod" (i-20iO 

F F 
0-(n)CBH,7 CF^CFapOO' 



0-(n)C8Hi7 Br— ^^^^^CXJO Cl-22f) 
F 

NHC0(CHs!)6CH3 CF3<CF2bCOO <'-230 
[0305] 

[Formula 159] 



141 



JP 2002-323768 

1+ CFsCCFi^ioCOO- 
(I-25f) 

•1+ CF3(CF2)ioCOO- 

a-26f) 



1+ CF3(CFi)ioCX)0- 

(I-27f) 

-|-Q^l+ CFa(CF^,2C00. 
(I-28f) 
1+ CF3(CFs)isiOOO- 



1+ CFs(CF2)i2COO- 

(1-300 



coo- 
(I-31f) 



2 (i-32f) 



[0306] 

[Formula 160] 
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•1+ CFaCCF^TCHapH^OO- 
(I--33f) 

(I-34f) 

(H~0^'* CF3(CFg}7GH2CH^OO- 

a~35f) 

( 4~Of'* CFatCFd^H^sPOO- 
(I-36f) 

[0307] Example [ of a photo-oxide generating agent ] (Il-lf) - expressed with genera! forniula 00 (n-67f) : 
[0308] 

[Formula 161] 
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cod" (ii-iof) 



-S"" CFjHCOCr (ll-llf) 
-S* FaC-Z^COO" (||-I3f> 



F-^^COO" (li-140 
F F 

CFiCH(OH)COd <||_i6f) 

{CF3)2C<OH)COO (11-181^ 

coo" (IM7f) 

-S^ CFj(CF2),8pOO- (,|_1810 



[0310] 

[Formula 163] 
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OMe-^^^^^S> CFzCiCOO- (ll-2Bf) 



OMe-~-^^_J)--S+ CF3(CF2)3C(X>" <H-300 

MeO 



CF3{CFj)2COO~ (ll-31fi 
F F 



CFiCOO" (Il-33f5 
CF2HCOO" (ll-34f) 
CFs(CFa)aCOa- (ll-35f) 



[0313] 

[Formula 1 66] 
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[0314] 

[Formula 167] 
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[0315] 

[Formula 168] 
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^ p ^ p 

Cnr-5if) ^-^^ 



CI 

(n-s3f) {n-54« 

Cn-55f) ^.56f) 

p p 



n:i-S9fipp'' Eii-60f) pp*^ 



[0316] 

[Formula 1 69] 
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;S+ CFaCCFslTCHaCHaCOO- 
Cll-62f) 



\J (11-630 

o 

(n-640 



jS+ CHs(CHj)sCF4CFiCOO. 



CH8(CHd7CT=gCF2CCX3- 

^ (n-66f) 

{Q>}s+ CFs(CF;^7CH^HjrS-CH2CHaCOO- 

[031 7] Example [ of a photo-oxide generating agent ] (111-16 - expressed witli general formula (III) (HMf) : 
[0318] 

[Formula 170] 
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[03 19] Example [ of other photo-oxide generating agents ] (IV-1fO - (V-4f) : [0320] 
[Formula 171] 
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[0321 ]The compound expressed with the above-mentioned general formula (I) can make aromatic 
compounds able to react using a periodate, and can compound the obtained iodonium salt by carrying out 
salt exchange to corresponding carboxylic acid. The compound expressed with general formula (ID and 
general formula (III), For example, the phenylsulfoxide which is not replaced [ aryl Grignard reagents, such as 
ary! magnesiumbromide, substitution, or ] is made to react, and the obtained triarylsulfonium halide can be 
compounded by the method of carrying out salt exchange with corresponding carboxylic acid. The 
phenylsulfoxide which is not replaced [ substitution or ] and corresponding aromatic compounds using acid 
catalysts, such as methanesulfonic acid / diphosphorus pentaoxide, or an aluminium chloride, condensation. 
The method and diaryliodonium salt which carry out salt exchange, and a diaryl sulfide are compoundable by 
condensation, the method of carrying out salt exchange, etc. using the catalyst of copper acetate etc. Once 
leading salt exchange to a halide salt, it can carry out salt exchange aiso of also using the method of using 
silver reagents, such as silver oxide, and changing into carboxylate, or ion-exchange resin. The cartioxylic 
acid or carboxylate used for salt exchange can be obtained by hydrolysis of commercial carboxylic acid 
halide, etc., using a commercial thing. 
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[0322]A thing using what is drawn from a fluoro aliphatic compound manufactured by the telomerization 
method (called the telomer process) or the co-oligomerization method (called the oligomer method) of 
carboxylic acid by which fluoride substitution was carried out as an anion portion is also preferred. About a 
manufacturing method of these fluoro aliphatic compounds, for example, "composition and a function" 
(editorial-supervision: — Nobuo Ishikawa, and issue:CMC Co., Ltd..) of a fluorine compound 117-118 pages 
of 1987, "Chemistry of Organic. Fluorine Compounds 11" (American Chemical Society Monograph 187, Ed by 
Mibs Hudlicky and Atttia E. Pavlath) It is indicated to 747 ~ 752 pages of 1 995. The telomerization method is 
the method of performing a radical polymerization of fluoride content vinyl compounds, such as 
tetrafluoroethylene, by making large alkyi halide of chain transfer constants, such as an iodide, into 
TEROGEN, and compounding a telomer (an example was shown in Scheme-1). Although a mixture of several 
compounds in which chain length differs in composition by the telomer process is obtained, it may be used 
with a mixture, and it may refine and tiiis may be used. 

[0323]a weight ratio of a total amount of the compound a and the compounds b-d — usually — 1 / 1 - 50/1 

— desirable — 1/1-10/1 — it is 2 / 1 - 5/1 especially preferably. The total quantity of the compound a 
and compound b-d is 0.5 to 20 % of the weight usually 1 to 1 0% of the weight of a range more preferably 0.75 
to 15% of the weight to constituent total solids. Two or more compounds a and compound b-d may carry out 
seed content respectively. 

[0324]20 g of <oomposition of triphenylsulfonium NONAFURORO butane sulfonate (Vn-4)> 
triphenylsulfonium iodide was dissolved in 500 ml of methanol, the silver oxide 12.5g was added to this, and 
it stirred at a room temperature for 4 hours, this solution after filtering reaction mixture and removing a 
silver compound — a NONAFUROROBUTAN sulfo nick — acid — 14.9 g was added and this solution was 
condensed. After adding 300 ml of diisopropyl ether to an obtained oily matter and fully stirring, operation 
excluding diisopropyl ether by decantation was repeated twice. When reduced pressure drying of the 
obtained oily matter was carried out, 18g of objects were obtained. 

E0325]< triphenylsulfonium 10 g of synthetic > triphenylsulfonium iodide of 4-dodecy!benzene sulfonate 
(PAG4-1) was dissolved in 500 ml of methanol, the silver oxide 4.44g was added to this, and it stirred at a 
room temperature for 4 hours, this solution after filtering reaction mixture and removing a silver compound 

— 4-dodecylbenzene sulfo nick — acid — 4.67 g was added and this solution was condensed. After adding 
300 ml of diisopropyl ether to an obtained oily matter and fully stirring, operation excluding diisopropyl ether 
by decantation was repeated twice. When reduced pressure drying of the obtained oily matter was carried 
out, 6g of objects were obtained. 

[0326]20 g of <composition of triphenylsulfonium nonafluoro pentanoate (n-4f)> triphenylsulfonium iodide 
was dissolved in 500 ml of methanol, the silver oxide 12.5g was added to this, and four intervals of clear 
weather were agitated at a room temperature. After filtering reaction mixture and removing a silver 
compound, 14.9 g of nonafluoro pentanoic acid was added to this solution, and this solution was condensed. 
After adding 300 ml of diisopropyl ether to an obtained oily matter and fully agitating, operation excluding 
JIISOPUROPIBIRUETERU by decantation was repeated twice. When reduced pressure drying of the 
obtained oily matter was carried out, 18g of objects were obtained. 

[0327]An organic base nature compound can be used for a constituent of this invention. Since stability at 
the time of preservation improves further and line width change by PED decreases further by this, it is 
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desirable. A desirable organic base nature compound which can be used by this invention is a compound 
whose basicity is stronger than phenol. A nitrogen-containing basic compound is especially preferred. As 
desirable chemical environment, following formula (A) - (E) structure can be mentioned. 
[0328] 

[Formula 172] 

ieso_i_R2W . - (A) 

^ 1 ~ 6 «D t F « ^ VT^l'=* /I'S* tziiM^^ 6 ~ 2 0 ^©filfei) L 

Jc-tiJc- - (c) 

=i_i„ ... (D) 

I i ■ 

[0329]A desirable compound is a nitrogen-containing basic compound which has two or more nitrogen 
atoms of different chemical environment in a nitrogen containing cyclic compound (it is also called a cyclic 
amine compound) or a monad. As a cyclic amine compound, it is more preferred that it is polycyclic 
structure. As a desirable example of a cyclic amine compound, a compound expressed with a following 
general formula (F) is mentioned. 
[0330] 

[Formula 173] 




OF) 



[0331]Among a formula (F), respectively, independently, Y and Z may contain the hetero atom and express 
the straight chain, branching, and the annular aikylene group which may be replaced. Here, as a hetero atom, 
a nitrogen atom, a sulfUr atom, and an oxygen atom are mentioned. As an aikylene group, 2-10 carbon 
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numbers are preferred, and are 2-5 things more preferably. As a substituent of an alkylene group, a halogen 
atom and a halogenation alkyi group besides the alky! group of 1-6 carbon numbers, an aryl group, and an 
alkenyl group is mentioned. The compound shown below is mentioned as an example of the compound 

shown by a genera! formula (F). 



[0333]Also in the above, it is 1 and 8-diazabicyolo. [5.4.0]Undec--7--ene, 1 , 5-diazabicyclo [4.3.0]Especially 
non~5-ene is preferred. 

[0334]It is a compound which has especially a compound or alkylamino group including both ring structures 
containing the amino group and nitrogen atom which are not replaced [ substitution or ] preferably as a 
nitrogen-containing basic compound which has two or more nifa-ogen atoms of different chemical 
environment in a monad As a desirable example, the aminopyridine which is not replaced [ the guanidine 
which is not replaced / substitution or / substitution, or ], The aminopyrrolidine which is not replaced [ the 
amino alky) pyridine which is not replaced / substitution or / substitution or ], the inda which is not replaced 
[ substitution or ] — the pyrazoie which is not replaced [ sol, substitution, or ]. The pyrimidlne which is not 
replaced [ the pyrazine which is not replaced / substitution or /, substitution or ], The amino alkyI 
morpholine etc. which is not replaced [ the amino morpholine which is not replaced / the piperazine which is 
not replaced / the pyrazoline which is not replaced / the imidazoline which is not replaced / the pudding 
which is not replaced / substitution or /, substitution, or /, substitution, or /, substitution, or /, substitution, 
or /, substitution, or ] are mentioned. Desirable substituents are an amino group, an amino alkyI group, an 
alkylamino group, an amino aryl group, an arylamino group, an alkyI group, an alkoxy group, an acyl group, an 
acyloxy group, an aryl group, an aryloxy group, a nitro ^oup, a hydroxyl group, and a cyano group. 
[03353As a desirable compound, especially Guanidine, 1,1-dimethylguanidine, 1,1, 3,3-tetramethyl guanidine, 
2-aminopyridine, 3-aminopyrldine, 4-aminopyridine, 2-dimethylamino pyridine, 4-dimethylaminopyridine, 
2-diethylamino pyridine, 2-(aminomethyl) pyridine, 2-amino-3-methylpyridine, 2-amino-4-methylpyridine, 

2- amino~5~methyIpyridine, 2-amino-6-methyipyridine, 3-aminoethyl pyridine, 4-aminoethyl pyridine, 

3- aminopyrrolidine, a piperazine, N-{2-aminoethyl) piperazine, N-(2-aminoethyl) piperidine, the 4-amtno~ 2, 
2, and 6, 6-tetramethylpiperidine, 4-plperidino piperidine, 2-imino piperidine, 1-{2-aminoethyl) pyrrolidine, A 
pyrazoie, 3-amino-5-methyl pyrazoie, a 5-amino-3-methyl~1~p-tolyl pyrazoie, Pyrazine, 
2-(aminomethyl)-5~methyl pyrazine, pyrimidine, 2,4-diaminopyrimidine, 4,6-dihydroxypyrimidine, 
2-pyrazoline, 3-pyrazoline, N-amino morpholine, AHliough N-(2-aminoethyl) morpholine, trimethyi imidazole, 
triphenylimidazole, methyldiphenylimidazole, etc. are mentioned, it is not limited to this. 

[0336]These nitrogen-containing basic compounds are independent, or are used together two or more sorts. 



[0332] 

[Formula 174] 




Me 




H 
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The amount of nitrogen-containing basic compound used is usually 0.01 to 5 weight section preferably 0.001 
to 10 weight section to photosensitive resin composition (except for solvent) 100 weight section. The 
above-mentioned effect is not acquired in less than 0.001 weight sections. On the otiier hand, when ten 

weight sections are exceeded, there is a tendency for the development nature of a fall of sensitivity or a 
non-exposed area to get worse. 

[0337]A chemical amplification type positive-resist constituent of this invention can be made to contain a 
compound etc. which have two or more phenolic OH radicals which promote solubility over a surface-active 
agent, a coior, paints, a piasticizer, a photosensitizer, and a developing solution if needed. 
[0338]To a photosensitive resin composition of this invention, it is preferred to contain a surface-active 
agent. Specifically Polyoxyethytene lauryl ether, polyoxyethylene stearylether, Polyoxyethylene alkyi ether, 
such as polyoxyethylene cetyl ether and polyoxyethylene oleylether. Polyoxyethylene alky! ar/l ether, such 
as polyoxyethylene octylphenol ether and polyoxyethylene nonyl phenol ether. Polyoxyethylene 
poiyoxypropylene block copolymer. Sorbitan monoiaurate, sorbitan monopalmitate, sorbitan monostearate, 
Sorbitan fatty acid ester species, such as sorbitan monooleate, sorbitan trioleate, and sorbitan tristearate, 
Polyoxyethylene sorbitan monoiaurate, polyoxyethylene sorbitan monopalmitate, Polyoxyethylenesorbitan 
monostearate, polyoxyethylene sorbitan trioleate. The Nonion system surface-active agents, such as 
polyoxyethylene sorbitan fatty acid ester, such as polyoxyethylene sorbitan tristearate, EFUTOPPUEF301 , 
EF303, EF352 (made in new Akita Chemicals), the megger fuok F171, F173, F176. F189. R08 (made by 
Dainippon Ink), Fluorad FC430, FC431 (made by Sumitomo 3M), Fluorochemical surfactants, such as Asahi 
guard AG710, the Sir chlorofluocarbon S-382, SC101, SCI 02, SCI 03, SCI 04, SCI 05, and SCI 06 (made by 
Asahi Glass Co., Ltd.), Organosiloxane polymer KP341 (made by Shin-Etsu Chemical Co., Ltd.), an acrylic 
acid series or methacrylic acid series (♦*) polymerization poly flow No.75, No.95 (product made from 
Kyoeisha Fatty chemistry Industry), Troyso! S-366 (made in Troy Chemical), etc. can be mentioned. Also in 
these surface-active agents, a fluorine system or a silicon system surface-active agent is preferred in 
respect of spreading nature and developing defect reduction. Loadings of a surface-active agent are usually 
0.01 % of the weight - 1 % of the weight preferably to solid content of all the constituents in a constituent of 
this invention 0.01 % of the weight - 2% of the weight tJiese surface-active agents are one-sort independent 
— it is — it can use combining two or more sorts. 

[0339]Sensitfvity can be given to i or g line for a chemical amplification type positive resist of this invention 
by making a long wavelength field carry out sensitization from far-ultraviolet [ in which adds a spectral 
sensitization agent which is listed below and an acid generator to be used does not have absorption ]. As a 
suitable spectral sensitization agent, specifically Benzophenone, p,p'-tetramethyldiaminobenzophenone, 
P.p'-tetraethyl ethylamino benzophenone, 2-chloro thioxan ton, Anlron, 9-ethoxyanthracene, antiiracene, 
pyrene, perylene, Phenothiazin, benzyl, an acridine orange, a benzoflavin, Setoflavine T, 
9,10-diphenylanthracene, 9-fluorenone, An acetophenone, phenanthrene, 2-nrtrofluorene, 
5-nitroacenaphthene, Benzoquinone, a 2-chloro-4-niiroaniline, N-acetyl-p-nitroaniline, P-nitroaniline, 
N-acetyl~4~nitro 1-naphthylamine, PIKURAMIDO, anthraqutnone, 2-ethylanthraquinone, 
2-tert-butylanthraquinone, Althou^ it is 1,2~benz Anthraquinone, 3-me1^yl-1 ,3-dtaza-1 ,9-benz anthrone, 
dibenzal acetone, 1 ,2-naphthoquinone, a 3,3'-carbony! screw (5,7-dicari3omethoxycoumarin), coronene, etc., 
it is not limited to these. 
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[0340]As a compound which has two or more phenolic OH radicals which promote solubiiity over a 
developing solution, A polyhydroxy compound is mentioned and preferably to a polyhydroxy compound. 
Phenols, resorcinol, phloroglucine, fluoro GURUSHIDO, 2,3,4-trihydroxy benzophenone, 
2,3,4,4'"-tetrahydroxybenzophenone, alpha, alpha', alpha"-tris (4-hydroxyphenyl)-1,3,5-triisopropyl benzene, 
There are tris(4-hydroxyphenyl) methane, tris(4-hydroxyphenyl) etiiane, and 
1,1'-bis(4"hydroxyphenyl)cyclohexane. 

[0341]As a solvent which can melt a chemical amplification type positive-resist constituent of this invention 
in a solvent which dissolves each above-mentioned ingredient, can be applied on a base material, and can be 
used, Ethylene dichloride, cyclohexanone, cyclopentanone, 2-heptanone, Gamma-butyrolactone, methyl 
ethyl ketone, ethylene glycol monomethyl ether. Ethylene glycol monoethyl ether, 2-methoxy ethyl acetate, 
Ethylene glycol monoethyl ether acetate, propylene glycol monomethyl ether, 

Propylene-glycol-monomethyl-etiier acetate, toluene, ethyl acetate, Methyl lactate, ethyl lactate, methoxy 
methyl propionate, and ethoxyethyi propionate, methyl pyruvate, ethyl pyruvate, pyruvic acid propyl, N, and 
IM-dimethylfbrmamide, dimethyl sulfoxide, N-methyl pyrrolidone, a tetrahydrofuran, etc. are preferred — 
these solvents — it is used, independent or mixing. 

[0342]The above-mentioned chemical amplification type positive-resist constituent on a substrate 
(example: silicon / diacid-ized silicon covering) which is used for manufacture of a precision integrated 
circuit device A spinner, A good resist pattern can be obtained by exposing throu^ a predetermined mask 
after spreading with suitable coating methods, such as a coating machine, and developing negatives by 
performing bake. 

[0343] As a developing solution of a chemical amplification type positive-resist constituent of this invention, 
For example, sodium hydroxide, a potassium hydrate, sodium carbonate, a sodium silicate, Inorganic alkali, 
such as sodium phosphate, metasilicic acid sodium, and an ammonia solution. Primary amine, such as 
ethylamine and n-propylamine, dtethylamine. Tertiary amine, such as the 2nd amines, such as 
di-n-butylamine, triethylamine, and methyldiethylamine. Alcohol amines, such as dimethylethanolamine and 
triethanolamine. Amide, such as a formamide and an acetamide, tetramethylammonium hydroxide, Trimethyl 
(2~hydroxyethyl) ammonium hydroxide, tetraethylammoniumhydroxide, Tributyl methylammonium hydroxide, 
tetraethanol ammonium hydroxide. Methyl triethano! ammonium hydroxide, BENJIRUMECHIRU diethanol 
ammonium hydroxide, Quarternary ammonium salt, such as BENJIRUJI methylethanoi ammonium hydroxide, 
benzyl triethanol ammonium hydroxide, telrapropylammonium hydroxide, and tetrabutylammonium hydroxide, 
There are solution of alkali, such as cyclic amines, such as pyrrole and piperidine, etc. 
[0344] 

[Example]Hereafter, although this invention explains still more concretely, this invention is not limited to 
these. 

(Resin, the acid generator, organic base, surface-active agent which were used in Uie example) Composition 
of resin of this invention is compoundable even if it uses any of the method of using vinyl ether, and the 
acetai exchange buffering method using alcohol and alky! vinyl ether, about acetalization. 

[Composition of synthetic example 1-1 viny! ether] Ethyl vinyl ether was mixed in phenethyi alcohol, mercury 
acetate was added there, and it stirred at the room temperature for 12 hours. After extracting and rinsing 
with ethyl acetate and water, phenethyi vinyl ether (X-1) which is an object was obtained by distillation 

159 



JP 2002-323768 

under reduced pressure. 

[Composition of synthetic example 1-2 vinyl ether] Ethyl vinyi ether was mixed in phenetiiyl alcohol, the 
palladium 1 and 10 phenanthroline complexes were mixed there, and it stirred at the room temperature for 

20 hours. After extracting and rinsing with ethyl acetate and water, phenethyl vinyl ether (X-1) which is an 
object was obtained by distillation under reduced pressure. 

[Composition of synthetic example 1-3 vinyi ether] 2-chloroethyl vinyl ether was added to the THF solution 
of phenylmagnesiumbromide or phenyllithium, and heating flowing back was carried out for 16 hours. After 
extracting and rinsing with ethyl acetate and water, phenethy! vinyl ether (X-1) which is an object was 
obtained by distillation under reduced pressure. 

[The synthetic example I-4--10] The same method as the synthetic example 1-1 was chosen suitably, and 

vinyl ether of X-2 to X-6 was obtained, respectively. 

[0345] 

[Formula 1 75] 





^0^^^-"^ X-6 

[0346] [Synthetic example H-l] The polymerization reaction was performed by dissolving 32.4 g (0.2 mol) of 
p-acetoxystyrene in 120 ml of butyl acetate, adding 0.033 g of azobtsisobutyrcnitrile 
(azobisutsobutironitorim) 3 times every 2.5 hours at 80 ** under a nitrogen air current and stirring, and 
finally continuing stirring for llirther 5 hours. Reaction mixture was supplied to 1200 ml of hexane, and white 
resin was deposited. It dissolved in 1 50 ml of methanol after drying the obtained resin. The solution of 50 ml 
of 7.7g (0.19 mol) of sodium hydroxide / water was added to this, and it was made to hydrolyze by carrying 
out heating flowing back for 3 hours. Then, 200 ml of water was added and diluted, chloride neutralized, and 
white resin was deposited. The ** exception carried out this resin, and it was rinsed and dried. It dissolved in 
200 ml of tetrahydrofurans, and dropping and repreciprtation were performed, stirring violently in the 
ultrapure water of 5L. This reprecipitation operation was repeated 3 times. 120 ** of obtained resin was 
dried in the vacuum dryer for 12 hours, and the poly (p-hydroxystyrene) alkalis soluble resin R-1 was 
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obtained. The weight average molecular weight of the obtained resin was 1 5000. 
[0347] [Synthetic example II-2] Based on the conventional method, drying, 35.25g (0.2 mol) of 
p-tert-butoxystyrene monomers which carried out distillation refining, and 5.21 g(0.05 mol) of t-Bu styrene 
monomers were dissolved in 100 ml of tetrahydrofurans. The polymerization reaction was performed by 
adding 0.033 g of azobisisobiityronitrile (azobisuisobutironttoriru) 3 times every 2.5 hours at 80 ** under a 
nitrogen air current and stirring, and finally continuing stirring for further 5 hours. Reaction mixture was 
supplied to 1200 ml of hexane, and white resin was deposited. It dissolved in 150 ml of tetrahydrofurans 
after drying the obtained resin. After adding 4N chloride to this and making it hydrolyze by carrying out 
heating flowing back for 6 hours, it reprecipitates to the ultrapure water of 5L, and the ** exception carried 
out this resin, and it was rinsed and dried. It dissolved in 200 ml of tetrahydrofurans, and dropping and 
reprecipitation were performed, stirring violently in the ultrapure water of 5L This reprecipitation operation 
was repeated 3 times. 120 ** of obtained resin was dried in the vacuum dryer for 12 hours, and the poly 
(p-hydroxystyrene / t-buty!styrene) copolymer alkalis soluble resin R-2 was obtained. The weight average 
molecular weight of the obtained resin was 1 2000. 

[0348][Syntf)etic example II-3] The Nippon Soda Co., Ltd. make and poly (p~hydroxystyrene) (VP8000) were 

used as the alkalis soluble resin R-3. Weight average molecular weight was 9800. 

[0349] 

[Synthetic example III-I ] 

Alkalis soluble resin R-3 obtained by synthetic example II-3 80 ml of 20g 

propylene-glycol-monomethyl-ether acetate (PGMEA) was dissolved in the flask, distillation under reduced 
pressure was performed, and azeotropy distilling off of water and the PGMEA was carried out. After water 
checked having become low enough, 7.0 g and 50 mg of p-toluenesulfonic acid were added, the vinyl ether 
X-1 obtained in the synthetic example 1-1 was stirred at the room temperature for 1 hour, triethylamine was 
added, and the reaction was ended. The alkalis soluble resin B-1 which has a substituent which distills off 
PGMEA for ethyl acetate, water, and azeotropy by decompression distilling off to reaction mixture, and 
starts this invention in ethyl acetate at it after rinsing further, addition and was obtained. The weight 
average molecular weight of the obtained resin was 1 1000. 
[0350] 

[Synthetic example III-2] 

Alkalis soluble resin R~3 obtained by synthetic example 11-3 80 ml of 20g 

propylene-glycol-monomethyhether acetate (PGMEA) was dissolved in the flask, distillation under reduced 
pressure was performed, and azeotropy distilling off of water and the PGMEA was carried out. After water 
checked having become tow enough, 7.0 g, 6.5g of t-butylvinyl ether, and 50 mg of p-toluenesulfonic acid 
were added, phenethyl alcohol was stirred at the room temperature for 1 hour, triethylamine was added, and 
liie reaction was ended. The alkalis soluble resin B-1 which has a substituent which distills off PGMEA for 
ethyl acetate, water, and azeotropy by decompression distilling off to reaction mixture, and starts this 
invention in ethyl acetate at it after rinsing further, addition and was obtained. The weight average molecular 
weight of the obtained resin was 1 1000, 

[0351]Similarly, the alkalis soluble resin shown in the following table 1 and the resin B-2 to B-1 2 which has 
a substituent concerning \h\s invention using vinyl ether were obtained. Similarly, using the alkalis soluble 
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resin and vinyl ether which were shown in the following table 1, tfie same resin as the above was 
compounded, and also 1.5 g of pyridine and the acetic anhydride 1.5g were added tiiere, it stirred at the 
room temperature for 1 hour, and the alkalis soluble resin B-1 3 to B-24 which has a substituent concerning 
this Invention was obtained. 

[0352] 
[Table 1] 
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[0353]B-2 to B-24 was similarly obtained from the alcoho! which corresponds even if it uses the 
above-mentioned acetal exchange buffering method, and Irbutylvinyl ether. 

[0354] [Synthetic example IV-1] The resin C-1 was obtained using the alkalis soluble resin shown in the 

following table 2, and the ethyl vinyl etiier (Y-1) shown with a following formula. 

[0355] 

[Formula 176] 

Y-1 

[0356] 
[Table 2] 
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c-i 



B-3 



[0357] Poly (p-1-benzyloxy 1-methylethoxy styrene / p-hydroxystyrene / p-tert-butoxystyrene) given in 

JP,8-123032,A was used as the resin C-2. 

[0358][The synthetic example V-1] (Composition of 0-1) 

A commercial triarylsulfonium C! salt (product triphenylsulfonium chloride made from Fluka 50% solution), 
The solution 19.9g (0.030 mol) of mixtures, such as triphenylsulfonium and a 

4,4'-bisCdiphenylsulfonio)diphenylsulfide, was dissolved in 200 ml of ion exchange water. In this solution, 400 
ml of ion-exchange-water solution of 10.5 g (0.030 mol) of Na salt of the hard type (branch-type) 
dodecylbenzenesulfonic acid of the following structure was added under stirring at the room temperature. 
The depositing +* tone solid was separated by decantation, and it rinsed with the ion exchange water 1 L. 
The obtained ** tone solid is dissolved in 100 ml of acetone, it supplied to 500 ml of ion exchange water 
under stirring, and it was made to recrystaliize. As a result of drying a sludge at 50 ** under a vacuum, the 
glassy solid 15.5g was obtained. By NMR measurement, it checked that this solid was an acid generator 
(D-1) which is an object. 
[0359] 

[Formula 177] 



[0360][The synthetic example V-2] (Composition of D-2) 

68 g (0.174 mol) of triphenylsulfonium iodide and the silver oxide 42.5g (0.183 mol) were dissolved in 500 ml 
of methanol, and it agitated at the room temperature for 5 hours. After the ** exception's having carried out 
insoluble matter, adding the triisopropyl benzenesulfonic acid 59.4g (0.209 mol) and agitating at a room 
temperature for 3 hours, it condensed, and was considered as the granular material and it was rinsed. The 
obtained granular material was recrystailized in ethyl acetate/acetone =6/4, and 50g of acid generators 
(D-2) which are an object were obtained. Structure was checked in NMR. 
[036l][The synthetic example V-3] (Composition of D-3) 

Carried out agitation mixing of 7 g of diphosphorus pentaoxide, and 70 g of the methanesulfonic acid, and it 
was made to dissolve, and agitated at the room temperature. 25 g (0.124 mol) of diphenyl sulfoxide and 
n-butoxybenzene 20.4g (0.136 mo!) were added and agitated, and it agitated at 50 ** for 4 hours. 500 mi of 
ice water was filled with the obtained reaction mixfajre, and washing was used twice with 150 ml of toluene, 
it was made alkalescence by tetramethylammonium hydroxide, and the solution of BUTOKISHIFENIRU 
diphenyl sulfonium methanesulfonate was obtained. After adding and agitating 1000 ml of ethyl acetate to 
this, the solution which added butanol to 2-su!fo benzoic acid cyclic anhydride 26g (0.14 moi) was added and 
agitated. Since liquids were separated to an organic phase and the aqueous phase, 500 ml of 
tetramethylammonium hydroxide solution washed twice 10%, three rinsings carried out further, the organic 
phase was dried and condensed and the acid generator (D-3) which is an object was obtained. 
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[0362] [The synthetic example V-4] (Composition of D-4) 

1) 25 g of synthetic pentafluorobenzene sulfonyi chloride of the pentafluorobenzene sulfonic acid 
tetramethylammonium salt was dissolved in 100 ml of bottom methanol of ice-cooling, and the 
tetramethylammonium hydroxide solution lOOg was slowly added to this 25%. When stirred at the room 
temperature for 3 hours, the solution of the pentafluorobenzene sulfonic acid tetramethylammonium salt 
was obtained. This solution was used for the salt exchange with sulfonium salt and iodonium sail 

2) Synthetic t-amyl benzene 60g of JI (4-t-amyl phenyl) iodonium pentafluorobenzene sulfonate (D-4), the 
potassium iodate 39.5g, the acetic anhydride 81 g, and 170 ml of dichloromethane were mixed, and the 
bottom concentrated sulfuric acid 66.8g of ice-cooling was slowly dropped at this. After agitating under 
ice-cooiing for 2 hours, it agitated at the room temperature for 10 hours. 500 ml of water was added to 
reaction mixture under ice-cooiing, and when this was condensed after dichloromethane extracted and 
sodium bicarbonate and water washed the organic phase, JI (4-t-amyl phenyl) iodonium sulfate was 
obtained. This sulfate was added to the solution of an excessive amount of pentafluorobenzene sulfonic acid 
tetramethylammonium salts. 500 ml of water was added to this solution, and when this was condensed after 
dichloromethane extracted and tetramethylammonium hydroxide solution and water washed the organic 
phase 5%, JI (4-t-amyl phenyl) iodonium pentafluorobenzene sulfonate (D-4) was obtained. 
[0363][The synthetic example V-5] (Composition of D-5) 

50 g of diphenyl sulfoxide was dissolved in 800 ml of benzene, 200 g of aluminium chlorides were added to 
this, and it flowed back for 24 hours. The ice 2L was slowly filled with reaction mixture, 400 ml of 
concentrated hydrochloric acid was added to this, and it heated at 70 ** for 10 minutes. After washing and 
filtering this solution with 500 ml of ethyl acetate, what dissolved the ammonium iodide 200g in 400 ml of 
water was added. When the depositing granular material was washed and dried with ethyl acetate after 
rinsing, **** and, 70g of triphenylsulfonium iodide was obtained. 30.5 g of triphenylsulfonium iodide was 
dissolved in 1000 ml of methanol, the silver oxide 19.1g was added to this solution, and it agitated at the 
room temperature for 4 hours. The solution was filtered and the solution of an excessive amount of 
pentafluorobenzene sulfonic acid tetramethylammonium salts was added to this. Reaction mixture was 
condensed, this was dissolved in 500 ml of dichloromethane, and tetramethylammonium hydroxide solution 
and water washed this solution 5%. When the organic phase was condensed after desiccation with anhydrous 
sodium sulfate, triphenylsulfonium pentafluorobenzene sulfonate {D-5) was obtained. 
[03643[The synthetic example V~6] (Composition of D-6) 

If 50 g (product triphenylsulfonium chloride made from Fluka 50% solution) of triarylsulfonium chloride is 
dissolved in 500 ml of water and the solution of an excessive amount of pentafluorobenzene sulfonic acid 
tetramethylammonium salts is added to this, oil has deposited. When the oil obtained by removing a 
supernatant fluid by decantation was rinsed and it dried, triarylsulfonium pentafluorobenzene sulfonate 
(D-6) was obtained 

[0365]1-diazo 1-metfiyl sulfonyi 4-phenylbutan-2-one given in JP,8-123032,A was used as the acid 
generator D-7. Respectively, D-8 and D-9 were illustrated previously, and (II-4f) express (II-5). 
[0366](E-1) of the following structure, (E-2), and (E-3) were used as an organic base. 

[0367] 

[Formula 178] 
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[0368] As a surface-active agent (F-1), the megger fuck R08 (made by Dainippon Ink) was used. As a 
surface-active agent (F-2), Troysol S-366 (made in Troy Chemical) was used. 
[0369](Examples 1-22, comparative examples 1-3) 

[Preparation and evaluation of a photosensttive composition] Each raw material shown in the following table 
3 was dissolved in PGMEA(propylene-glyco!-monomethyl-ether acetate)8g, it filtered with a 
0.2-micrometer filter, and the resist solution was created. The amount of the surface-active agent used 
was 0.0035g. Using the spin coater, this resist solution was applied on the silicon wafer, was dried witii the 
vacuum absorption type hot plate for 130 ** and 60 seconds, and the resist film of 0.3 micrometer of 
thickness was obtained. 
[0370] 
[Table 3] 
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[0371 ]AII the using rates of D-2/D-3, D-2/D-4, D-2/D-6, D~2/D-5, and D-4/D-5 were 50:50 among Table 
3. The using rate of F-2-/F~1 of Examples 17 and 18 was 50:50. The using rate of E-2/E-3 of Examples 19 

and 20 was 60:40. The using rate of E-1/E-2 of Example 22 was 50:50. These using rates are the same also 
in Table 5. 

[03723This resist film was irradiated by using an electron beam irradiation device (accelerating voltage 
50KeV). An after-exposure 100 ** hot plate performed heating for 60 seconds, and it was promptly 
immersed for 60 seconds in 0.26N tetramethylammonium hydroxide (TMAH) solution, and rinsed and dried 
with water for 30 seconds. Thus, the pattern on the obtained silicon wafer was observed with the scanning 
electron microscope, and the performance of resist was evaluated. The result is shown in Table 4. 
Resolution expresses the marginal resolution in the light exposure reproducing the mask pattern of a 
0.15-micrometer line and space. The obtained resist pattern was observed by an optical microscope or SEM, 
and the degree of the inverse tapered shape of a resist pattern was observed. The degree of inclination of 
the inverse tapered shape of a pattern made x that by which O has very few things (almost rectangular 
profile) observed, and the inverse tapered shape of 0 and a pattern is clearly observed in few things. After 
neglecting the resist film obtained as mentioned above for 240 minutes under a high vacuum within an 
electron beam irradiation device, like the above, negatives were exposed and developed and the resist 
pattern was formed The marginal resolution (A) of the pattern produced by neglecting it for 240 minutes 
under a high vacuum as mentioned above and the marginal resolution (B) of the pattern obtained without 
neglecting it under a high vacuum were measured, and the rate of change was calculated as follows. The 
smaller one of the value is good. 
Rate-ol^change = {1"|(BHA) |/(B)1 xIOO [0373] 
[Table 4] 

m 



[0374]Although the positive resist composition of each example concerning this invention obtained the 
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result which should be satisfied, respectively, especially its resist composition of each comparative example 
was dissatisfied about the line width variation by resist pattern shape and lengfJi soaking time, so that 
clearly from the result of Table 4. 

[0375](Examples 23-56, comparative examples 4-6) Except having prepared resin of the structural unit 
shown by general formula (I), (11), and (III) as shown in tiie following table 5, resist liquid was produced like 
Examples 1 -22, and a 0.3-micrometer resist film was obtained similarly. The result evaluated by the same 
method as Examples 1-22 about the line width variation depended every length within resolution, a resist 
pattern profile, and a vacuum chamber is shown in Table 6. 
[0376] 
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[0377] 
[Table 6] 
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[0378]Although improvement much more about the line width variation depended every length within a 
resist pattern profile and a vacuum chamber was made and especially the positive resist composition of 
each example concerning this invention obtained the result which should be satisfied, respectively, so that 
clearly from the result of Table 6, Especially the resist composition of each comparative example was 
dissatisfied about the line width variation depended every length within a resist pattern profile and a vacuum 
chamber. 
[0379] 

[Effect of the Invention]According to this invention, the chemical amplification type positive resist 
composition in which the line width variation depended every length within a resist pattern profile and a 
vacuum chamber has been improved is provided. 



[Translation done.] 
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